Ladner7L . ST25 . txt 
SEQUETJCE LISTING 



LADriER, Charles C. 
GUTERMAN, Sonia K. 
R{:)bERTS, Bruce L. 
[-lAR?:EAI]rt, William 
::EV, A>"tr:ur C. 
r:Eir:', Ra.-hel B. 

laRECTEL) EVtjLUTIGN OF N(")VEL BINDING PROTEINS 

:.Ai:)lJER-7L 

lOV 9 6 , 0 J 5 
10 0 I-O 19 

f;:t /-ll:., 9Jl 
1 9 1 5 — 0 .3 — iJ T 

["j / ["I ij --t , 3 1 •^ 



19 -^l-O 

i": /' .^9 3, 7 7 6 



? a ^ o n *_ I n '/e r s 1 on 3.2 



PRT 



-:yr.': he "*.!■:. - zinc finger consensus 



nisc _f eature 

:':aa car. ii^e any naturall;/ occurring amino acid 



mi.-c_fea*:ure 

■ 4 : . 7 f ^0 

Ma.-; cari r'-; any naturally c>ccurring aminC' acid 



mi.-.c^f'i'a'" ire 

: 7 ; . 7 { ;o 

/[a.i can L^e an;/ naturally occurring amino 



mis :: f ea^'oare 

71:7. (11^ 

Xaa can i:'e an;^' naturally occurring aminc' acid 



{ 17 . . . ( lo : 



rage ^ 



La dnerVL. 3T25.txt 
:aa can be any naturally occurring aminD acid 



I L s c _ f e a t, )i r e 
la can h-e any naturally ■r.ccurrin^ amine acid 

. 3c _leat are 

j.a can Ir-e any naturally -jccurrinj amine acid 



:aa -Zys i-Iaa Xaa Cys Xaa Xaa :-:aa Phe Xaa Xaa Xaa Xaa Xaa Leu 

10 15 



y.aa i:is '\c;a Xaa Xaa His /laa 'Aaa Xaa Xaa Xaa 



." t i f 1 c i a 1 



■•/nthcl. i r - zinc finger cc^ns ens us 



feature 

T" : ) 

CcC". i:e any naturally c-ccurrina aniinc acid 



TM sc_f c a t ure 
;■;)..( 3- ) 

X i:a car. be any naturally co cur ring amino aci i 

r.isc_f ea t ure 
:■)•.( ; 

y.-^a car. oe any naturally cccurring amino acid 



r'.i 3c_f e a j^re 

X a a c a c. r-s any n a t u r a 1. 1. y c c cu r r 1 ng am.i n d a c 1 d 



r . sc tea*: jre 



a c a !"] !"_' e any n a t u r a 1 1 \ ' 



irnc) a CI a 



r - 3 c_f a *: ure 
;0} . . [21 ) 

>Xu a can ce any naturally ctcurring amino a^id 
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•:aa can he any naturally 



Ladner7L.ST25.txt 
occurring anino acid 



:-:aa Cys Xaa Xaa '':ys Xaa Xaa Xaa Phe Xaa Xaa Xaa Xaa Xaa Leu 

5 10 15 

.-.a 5 Hi 5 y.^a Xaa !<aa His Xaa /!aa Xaa Xaa Xaa 

X J ; 5 



A r t i f 1 ? i a 1 



.^■ynthetic - zinc finger c<:.'nsensus 



r.i s c__f 'J at are 
; 2 ) . . C: ) 

y.-ia can be any naturally c-ccurring arrin:) acid 
r'l L s c f e a t a r e 

( 4 ) . 7 ( ) 

y-ia can be any naturally -ii.c cur ring am in:;' acid 
:( :.3c_f-ature 

.■.11 ca^. an^ riaLurally .jccuxring amin :.- acid 

:r Loc _f eat are 
; 12 ) . . - It) 

y -i -d cari t e any naturally occurring aminLi acid 
r 1 ac_f eature 

y. a a c a n k o any naturally- :■ c u r r i ng am 1 n ( j a c i d 
r.± ac _f eat are 

/:aa can t e any naturally --rcurring am.in:) -^cid 
m: .■^c_f eat ure 

/' - ri hif: 1 ,^ n • n ^ -f- ■ 1 r".3 1 1 ' ■■■ /-^ n -r- n m r-r =iTn 1 , 



•:aa ■■."ys Xaa :>:aa >:aa Cys Xaa Xaa Xaa Phe Xaa Xaa Xaa Xaa Xaa 
' 10 15 

. a a a u H .1 3 a a a Xaa Xaa Ii 1 s / . a a Xaa X a ^a /\ a a X a a 
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f:-,.t 

Artificial 



.'nrneT: 1 c - zinc linger c-^in s ens i 



:ai sc_f eacure 
1 . . ( j) 

Xja can l:)e any naturally 



:n 1. sc f-at ure 



■ccurr ing amine acid 



Mua 2a n }je any natural ly '"-^ r,urr ing amin acid 



c _r ^at are 
^ :■: . . ( i.O.. 

Mnci can Ije any naturally ■"■c lurring aminc^ acid 



s ::_r^;<a1 ure 
' 11 ) . . (ir , 

a c a ri he an-/ n a t u r a 1 1 y 



cr.urring amine a(::i d 



n - ::_ r i.!at ure 



rc: sc feat ure 



naturally ccurring amLino acil 



1 } . . 



can t-e any naturall]^^ ccurring amine a:::id 



rn 1 5 c !: e a t u r e 
:-:.)7. ■ 29i 

Xcxa cm te any naturally '"ccurring amine .acid 



yr y.aa Cys :<aa :\aa >:aa Cys Xaa y.aa Xaa Phe Xaa Xaa Xaa Xaa Xaa 

10 15 



u ;-:aa ]'*.aa H: s X.aa Xaa Xaa His ]\aa Xaa Xaa ]<aa :\aa 
iO i5 



PF-.T 

Artif : 



^age 4 



mis:: featur-E^ 

{ ) . { ) 

-•'..J a can be iny naturally scarring am in:' a^i:l 



m :. s 3 f e at ' J r e 



car I t't:' any naturally ■:■ r ::ur r in'g amiin-i' a::i:i 



m : _ s -2 feature 

.T( 11) 

Mai can t-e any naturally ■:-:: 2ur r in'::] amin-:- a::i-i 



m . s- 2 _t"eat ..re 
■ 1 :')".. a7) 

Ml i '3 an t an-/ naturall' 



■ c ::urr in'::| amin': acid 



r\ . .:■ - _f eat -^re 
. : M . C ) 

>l--i":i '::an t-*:.^ an\- naturall\' 



>: ccurr in*:] amine- acid 



n: ^. - _f c.dt ure 

M': ^ 'lan t'^^ an\' naturall' 



■::curr in'::j amin'i a'::i'i 



n. .!-c_f:-:.'at ur^; 

■ . ^;d"- . ' 10) 



'aiixn',] dn.m'^^ a'::r'a 



>'.aa It/3 X.ua /;aa ;iaa Xaa Cy:.. 



'.aa Xaa :<aa Ph*: 
10 



laa Xaa Xaa Xaa 
15 



. :eu /.aa .\aa 



iis >:aa Xaa Xaa Hie Xaa Xaa Xa<: 
2 5 



Xaa Xaa 

30 



z ... n c finger c c n a e n s u s 



!:■ m.-.. ; c _ t eat ure 
2:- : J} /. (-) 

.3 : Ma a can re an y naturall y 



c c c u r r i n ''T ami n C' a c i d 



! 3 . ■' Xaa can be any naturally C' c c u r r i n g am : n o acid 

? a e 5 



Ladner7L. ST25 . txt 



misc feature 

( -"0 . T ( 1 1 ) 

X-ja can tie an\' natural 1' 



iccurring amm':- aci-n 



:'i . s t e at _ir>: 



can be 3ny naturally ['Ccurring amin: 



n: s 2 feat ure 
; : 9) 7. (.10 ) 

X^a can h^e an\' natura] 



:curring amin'; aci :i 



s :: _f eat ure^ 
■: ^ 1 ) . [14] 
:i ":i can t o an'/ naturall'/ 



L'Cisurring aminC' acii 



i\ . - c _f eat ur-:! 

_0)". . [ IC I 
M:i a can k'C an\- naturall' 



■ J c c u r r i n g a m i n <; acid 



'ys Xaa Xaa ;\aa Xaa Cy.^ Maa Xaa Xa 
1 10 



a Flae Xaa Xaa 



X a d X d d 

15 



^eu Ma a Xaa Hi; 



Xaa Xaa Xa<i His Xaa Xaa Xaa Xaa Xaa 

15 3 0 



I'Kl' 

Art 1 f i 



'.T.c " i c - C^ass I Mi ci'o - ?r ot e in librai'y 

riis c_feature 

'^i can r-e any naturally 'iccurring aminC' acid 



n . ;-:c IcE-at ure' 
. C' . . ' t .1 

X .a a c ci n t' c^ a n \' n a t u r a 1 1 



: r r 1 n a am i n a c i c 



m : £ c feature 

Xaa can h; o a n y n a t u r a 1 1 y c 



c c u r r i n g a m i n acid 



Xaa C^'S Xaa Xaa Xaa Xc 
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LadnerVL . 3T25 . txt 



:ll - 12 

:l — Artificial 



lynthetic ~ variegated linker for Lam ti ^ between codons 155/1 14 



nisc_f eature 
(3) . . (5) 

:\aa can be any naturally occurring aminD acid 



n Lsc_f eat ure 

:-:aa can be any naturally occurring amin-:) acid 



rii.sc_f e ature 

■: :.0)7. (ic) 

y.aa can he any naturally occurring amino acid 



y Asa Maa Cys Maa >[aa Xaa Xaa Cys Xaa Ser Gly 
o 10 



- • 7i2't i f i cia^. 

:■ ■ synthetic - pcirtion of M13 gene VIII protein 
Lys Lys Ser 



E'F:T 

Art j f icia^. 



i /■ • synthetic - interdomain linker 
III.. 1 r- 



u Gly Gly Gly Ser 



l!..- i: 



Artificial 
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Ladner7L.ST25.txt 



- J.'Ji - synthetic - interdC'inain linker 
•:400 • i: 

.1 C-ly Gly C;iy Ser Gly S-z-r Ser Ser Leu Gly Ser Ser Ser Leu 
^ 5 ' 10 15 



." 10:- 12 

^ 1 : : 4 

;. ??.T 

.M.:-: ■ Artificial 



■:li."r:- syntheric - 39-12 segment of human ITI-Dl 

■:4:"'i:):- li 

M^*. (-'ly Asn i^ly 



•:;::l- •! 

■jll:- PFT 

■:j Artificial 



■ syntheti:: - 96-99 segment cf trypsin 
:l-.M.::- 1." 

/-.sn ihr -jeu 



11 

■i::^ 4 

PF.T 

■ :.?■. - Artificial 



ll..":'..- syntheti:: - interdiimain linker 
L"|'": - 11 
;■ •/ I'^'ly i.'rly Ser 



1-": 

5 

P r'. T 

Artificial 



• .■ 1 3 • synthetic - i n t e r ma i n linker 
•:4jj- 13 

1 5 
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I 6 
FRT 

Artificial 



- ■ ■ ■' c yn t h ? 3 1 1 ^ - 1 n t e r d OjTi d 1 n 1 1 n k e i." 

1 ^; 

y 3 e r e r S e r Leu 
1 5 



1 : ; - 1 ■ 

J : : ■ 1 : 

_ 1 .: - FF-'.T 

1 \ : Artificial 



■ ' synthetic, EGGGS linker at Narl site of gene of Table 113 

■ - 1 ■ 

'y.y :;ly ■■;iu Gly Gly Gly Ser Ala Ala Glu Gly 
5 10 



^ - '.■ - 1 : 
■ 1- 

PrT 

: : ■ Artificial 



-i : • synthetic. Ml 3. 3X11 junction 

I.-. 

''^ly '-^ly Gly Ser Gly Ser Ser Ser Leu Glv Ser Ser Ser Leu 
5 10 15 



1 - 
Ir. 
pr. 

Ai ti f icial 

synthetic - Class 1 microprotein literary 



n: s c ^ea t u re 

■::■). 7 ( 3 ) 

Xa-a can be any naturally occurring amino acid 



mi 3c__f eature 
■3^ ,^ . . { 7 ) 

>Iaa can be any naturally occurring amine aci 
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LadnerTL. ST25 . txt 

mi3c_f eature 
(■"-»)..( I 3 ) 

X.::ia can be any naturally Dccurring amino acid 
■;l )!i - [M 

y. i.'i 'Aaa -"ys Xaa Xaa Xaa Xaa Cys '-^aa Xaa 
I. 5 10 



.:i;; • PkT 

_ 1 : Art if i ::ia ._ 



oV^nthe*:ic, alpha conotoxir". consensus 



"1 ; sc_r eature 

:-:a.a can be any natural 1'/ : ccurrinvj amino a ::i d 



ri L 3C_f eat ure 

I'^.^^a can he any naturallv' ccur r in^j aminci acid 



m L sc_reat ure 

>X-ta can he ^iny naturally <:-ccurrinq amino acid 



i'.-ii Vys Cys Xaa ]\aa /.aa Cys Xaa /'aa >Iaa Xaa Xaa Cys 
5 10 



1 4 

Artif rcial 



oyritheoj. c , alfjha cono toxin consensus 



nisc_teat.ure 

■ 1) . . 'i ) 

y.aa can any naturally cccurrincj amine* acid 

iri.^sc_f (.! at ure 
; 4 ) . . i ^-i ) 

]':aa can be any naturall\- C'Ccurring am.inc' acid 



r:iisc_f eature 
8 ■ . . '12) 

]\aa can be ar:y na^^uraxly (jccurririQ aT[-.s.rjj acici 
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Ladner7L. ST25 . txt 



• misc_f eature 
JJ (14)7. (14 ) 

• Xaa can be any naturally C'ccurring amino acid 

- .:i 

a '."ys Cys Xaa Xaa Xaa Cys Xaa Xaa Xaa Xaa Xaa Cys Xaa 

5 10 



1 :■ ' Art i f L cia 1 



synthetic, alpha conotoxiri consensus 



1 • :ri ; s ::_ feature 
1 - ; : J . 7 ( 1 ) 

.'> ■ cavi L)e any naturally :ocurrinj amin-j acii 

I'l - 

■ - n-sc feature 
(4)77(6) 

/'.:3a can ]::)e any naturally 'ijccurrin amin<j acid 



n^sc feature 
f-v : 7:{ 12) 

I'.-ja can ):>e any naturally i.jc ^urrin 'j amine acid 



n_ 3 c_f eat ur e 
; 14 )7. (15; 

/>ja can t^e an;/ naturally occur r in amino acid 



i ' ■ ys ^ ys aa /\aa /.a a Cys Xaa /.aa Xaa ^^aa Xaa Cys Xaa Xaa 
5 10 15 



Art it:, cia 1 



s;,.'nth(it:ic, alfjha conoto>:in consensus 



niisc__f eat ure 

■; 1 ) . . ( 1 ) 

>:aa can te any naturally c-ccurring amino acid 



rnisc feature 

A \ I !l \ 

a a can r * e n y n a t u r a 1 1 y c ^ c c u r r r n a iti r n c > a c; r d 
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Ladner7L. ST25 . txt 



misG^f eature 
(8) . . ( 12) 

Ma a can be any naturally ■:)3:::urring amino acid 



yiis 3 _f eat ure 

i-'a i can b-.; 3rr_/^ naturally :;ccurring amine a:;ii 
3 

.■^ys "ys Xaa Ma a ]\aa Cys Xaa Ma a Xaa Xaa Xaa Cys Xaa Xaa Xaa 
5 ' 10 15 



1 7 

A r i f L L . 



/ncnetic, air) ha ccmot o:<i:i consensus 



ni cc _f e<^t ure 
1 ; . ( 1 ) 

'•:aa can t-j any naturally ::ur r in'-j amino a ^id 



ni 3C _ teat urc 
( 4 ; .7(6] 

Xaa C:in t ^! any naturally jc::u::rinj amin'!:' aci i 



rrii sc feature 
■ ^ ■ .T{12) 

XBa can kc an-y nacural-ly ':'C ^urr in':j ami^nci acid 



\ L a c_f eat '^re 
■ 1 4 ) . . ( 1 7 ; 

/'■aa can be an;/ naturally <:'ccurrinq ama.no acid 



I'^ys 'lys Xaa /'a a l^aa Cys >'aa Xaa >'aa >'aa Xaa Cys Xaa Xaa Xaa 

10 15 



?RT 

Art i f icial 



/ n p. t ^. c , a r c n a c c ic c "'^ c x p. c c p. .9 ^ p. '■ 



Pagt; 12 
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mis ^_f eat ure 
(1) - . ( I) 

Ma a can L^e any naturally "'C cur ring am in;.) a::i:i 



I'll 3 ^ _ tear a re 

; 4 1 . . ( 6 } 

'.'[-i^ ::an h^e any naturally 'occurring amin-:' a:; id 



mlac _f -^at ure 
■■^j .". (12) 

Maa can be any naturally -i-c cur ring amiin'O acid 



m i sc _f eat ure 
'14)7. (18) 

Mda zavi t-e. any naturally .c cur ring amin-:- acid 



M I'ys Oys X.^a Xaa >:aa Cys Xa..: >'.aa Xaa Xaa Xaa Cys Xaa Xaa Xaa 

5 10 15 



■1 



:y/:\z'r\e\ A.c , alp'ha conDtonirt consensus 
I'll a c _f frat ure 

/'.a a can t e any naturally "jccurrin'^ amine acid 
n.-. s c feat ure 

M.ia can he any naturally ijccrurrinq ammc' acrd 



. s c i'eat ure 
^ ; . . a 3 ) 

a a can te. any naturally C' c c u r r i n ^g amine- acid 



?ys Cys Xaa Xaa Xaa Cys Xaa Xaa ]<aa Xaa Xaa Cys 
e 10 



PRT 

Paae 13 



Artif i -ial 



LadnerVL. ST25.txt 



synthetic, alpha conotcx^n consensus 



m ISC f -mature 

/ 1 \ '~ ^ ■) ^ 
\ ^ 1 . . \ . . ; 

Xaa can l:;)e any naturally -occurring amino acid 
n^sc_f '"jat ure 

r^) . . en 

:\aa can be any naturally :..ccurrin-5 amino acid 

misc_f eat ure 
; J) . . (13) 

:-:aa car. be any naturally -^ccurrinj amino acid 
mis c_f ''/at ure 

; : 5 ) . . f 1 1 

Ma a car. h^e any naturally cccurrin^j amino acid 



aa (■"'ys Cys Xaa :-:aa Xaa Cys :-:aa Xaa :<aa Xaa Xaa Cys Xaa 
5 10 15 



- -L .L . ±ci -\ 



ynthetic, alpha conctoxin consent: 



' i s c r a tare 

:aa cari be any naturally : ccurring amine acic 



iM sc^tr.- at ire 
:^ ) . . 

/:aa car. be any natural 1\' ':.':curring amunc' acic 



rr.i 3c_f (. at ire 
:9) .". ( ] 3) 

/! a a car. be a n \' n a t u r a 1 1 ' c c u r r i n n amL i n c:- a c i 



r-- i 3c _f e ature 
■ 1 5 ) . ■ 1 6 

> : 3 a car. be a n \.' naturally c c c u r r i n g amino acid 



ia Cys Cys Xaa Xaa Xaa Cys Xaa Xaa Xaa Xaa Xaa Cys Xaa Xa 
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5 
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10 



15 



11- 17 
;:l^ • PF;T 
:.'l " Artif i -ial 



oynthetic, alpha conotcxin consensus 



: 1 ni s cofeature 

- ■ ■;!}.. (2) 

':■ ' y.aa can t^e any naturally c-ccurrinj amin^j aci:i 

'1 • I'll s ::_f eat are 

I- (5) .7(7) 

;■ ■ Ma a can te any naturally z^c cur ring amln'j acid 



r-tisc_f eat ure 
i'-n .V{ 13) 

Ma a can t-^ any naturally -:'C::urrinq amln: acid 



;1 ■ rfLi sc_f -r^at ur e 
■ ■ ; 15) . . ^7) 

aa can be any naturally cccurrin(^ amino acid 



1 '.-'.da oys C /s Xaa /laa Xaa Cys Xaa Xaa Xaa Xaa Xaa Cys Xaa Xaa 
5 10 15 



:ll.- IF.T 

:i — 7-rtif 1 :ial 



s'_^'nthetic, alpha conoto;>:irL consensus 



n i sc_f *"^at ure 
■■ 1) ..(.": ) 

>'.aa can l:)e any naturally C)CcurrinQ aminu acid 



r i sc_f f-.-at are 

>;aa can be any natural 1;^' occurrina amino acid 

mi 3c_f eature 
■,9) . . {13; 
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.^j3> /'aa can be any naturally -Ocurring amin':' a::id 

.":;'0:- 

I:- riis<2 feature 

■ (15)7. (18) 

:-:aa can be any naturally -locurrin^ amin':- acid 



/.aa '.'y£ Cys Xaa /'.da Xaa Cy^: X.ftd ]\cici Xad Xa.^a X.ad Cys Xaa Xaa 
5 10 15 



. ua /.aa 



■":> 31 
1 : • 1 '.^ 

:■: ■ Ar t i f 1 c i a 1 



j;ynt net ic , alp'ha conoto:-:in consensus 



1 r. : sc feat ure 
- ■ ; 1 ) . T { 2 ) 

. V- /:.ua can t^e any naturally z ::cur r in g amcnc acid 



n . sc_f eat ure 
'■.■) (7) 

/:-ja can j: e an;/ naturally :j3cu:£'ring amrnc acid 



nil sc__f eat ure 
■:■■) . . (13) 

/::3.a can re any naturally/ :j::curring amrn': acid 



ni sc _f eat ure 

■: : 5 ) 7 . 1 1 9 ) 

/Xr.a can re any na curat ly ■/ 3cur r in'.:[ amcnc- acid 



:aa '"ys Cys Xaa Xaa Xaa Cys Xaa Xaa Xaa Xaa Xaa Cys Xaa Xaa 

5 10 15 



:i /.aa /.aa 



:-'XT 

-'\rtif i ::ial 



J . ■ c ynt tiC c 1 c , 
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La dne r 7 L . S i' 2 5 . t x t 



misc_f eat ure 
(1) . . (2) 

Xaa zari be any naturally 



r'l Lsc -eat ure 
' 5 J .'.(.) } 

;iaa cart be any naturally 



occurring amino acid 



■:'::curring amine acid 



:n Lsc_f e at ure 
■ 11} . . : 14 ) 

;iaa can r.^e any naturally 



raise _f oat ure 
: 16)". . ; 1 

i:aa caii t-E; any naturally 



misc f'.sEiturt: 



■ccurrin-j amine- acid 



ccurrinq aminC' acid 



y.cxa car. r-e any naturally (Occurring amine- acid 



.a a "..ys 



Caa >:aa Xaa Xaa Xaa Cys Xaa Xaa Xaa Xaa Cys Xaa 

1 -J 15 



a .'.aa .'.aa ^ye L-ys /.aa 



jnus uec graph;.icus 



4:; 



vC'i Asp I'.'ys Cys Thr F'ro Pro Lys Lys Cys Lys Asp Arg Gin Cys Lys 
^5 10 15 



i.rln Arg Cys Cys Ala 



1 1 - 



.rc/nthetic, omega conoto>:in consensus 



be any naturally cccumng ammo acid 

F'age 17 
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mis ::_f eature 
(^) . . (14) 

y.aa car. be any naturally ■occurring amiriD acid 



r^i :.s c f ea t ire 

■ I. / I . . \ ± ) 

:•: -ia can c-^ any naturally ■.■incurring amin-j acid 



■| - sc_ tear ure 
.:0) . . (2.id 

;aa can l:-e any naturally -^ccui^r in^j aminC' acid 



\aa :-:aa Ma a :\aa 'Aaa Xaa Cys :-:aa Xaa Xaa Xaa Xaa Xaa Cys Cys 
5 1 Ci 15 



■!aa ..'ys '/.aa Xaa i-'aa Xaa Cys 
.": 0 



M-tif : .::ial 



:ynth'.ric, ::)inega conotoxir. consensus 



T*'i sc_.r eat :.re 

y.-zxa can t)e any naturally c-scurring amine* acid 



mis c_t eat ire 
: ^) • . ; 1 ^ ) 

y.aa Cciii t'e any naturally 'i^rcurring amine acid 



.7)7. :i9-. 

la can be any naturally ■:■ :.(::urrina amine acid 



r i sc_l e?at are 

X 1) . . ^24 : 

y.-jia can be any naturally ■:-ccur r i n(:j amino acid 



■:aa y.aa Xaa Xaa >:aa Xaa Cys :<aa Xaa Xaa Xaa Xaa Xaa Cys Cys 

10 15 



Caa Xaa Cvs Xaa Xaa Xaa Xaa C'/s 
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■ 1 • Artificial 

. ■ synthetic, omega c one toxin consensus 



• nisc_ feature 

i - C: ) . . ( 7 ) 

: .'■ • y.-i-.a can be any naturally Dccurring amino acid 

■ • r:i : sc_f eat are 

■ (H) . . (14) 

■ ■ ■ • y.aa can t^e any naturally o:;curring amino acid 



.TL^sc_:eat are 

ai) . . (19; 

iia can r.-e any naturally ■■3::curring amine: acid 



1 n\ 1 3c_r eat ure 
1 ;10) . . (24 ) 

: • :-:aa can be any naturally -.occurrin j amiinc acid 



y.aa Xaa :-:aa :\aa Maa Xaa Cys :-:aa Xaa Xaa Xaa Xaa Xaa Cys Cys 
1 10 15 



■ J -.1 



\\aa L'ys /:aa Xaa Xaa Xaa Xaa i"ys 
10 15 



'.rt i f r ci^ 



Ljga conoi_oxiri Cun:Den::^ u:^ 



r i.s c_f ^;5at ure 

/'.aa can t^e any naturally occurring amino acid 



r isc__f eat ure 
. . (14) 

Xaa can be any naturally cccurring amino acid 



nisc_f eature 
'■ 1 ^ } . . a 9 ) 

i ^ ^ ^ w ^ i ^ ^ ^ J - 1 u -i- a j_ -L V I.- ' u» X i. i n J o i n J_ 1 . v.. ; , l O 
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misc_f eature 
(.^1)7. (25) 

/ : < 1 a c < a n bo any naturally 



i c c u r r i n g amino a (Z i d 



:aa /:aa Maa Ma<a /\aa /'aa Cys Xaa Xaa V.aa Xaa Xaa Xaa Cys Cys 

10 15 



.'i Xaa Xaa Cr/s Xaa >'aa Xaa Xaa Xaa Cys 
10 X5 



: 11 • Pr.T 

■II • Art if-... Ma: 



:-:ynt n^; *: l c , C'ln-^ga '■:ono toxin :;on5en;-3U£ 



1 - ni s 3_leatnre 

. . HI a. :a . i j^' --zii L , 11 ci J- U J. -i. _ 



Ln^7 arr.rn-: acid 



mis ^__1^ It -.ire 
ja ^-nn 1'^ any natura lly ■■ocur.rdnq amin-:' acid 



s ^ eat :.ra 
^7)7. ( IE ; 

^ a z:i n h-:.' any naturally 



■ ecu rr in' J aminC' acid 



; 1 ' I'u s ^ _f e at arc 
:_. ■ (10)". . (25; 

. : ■ >: 'i a 2 a r. h c a n natural 1 y 



ocumn-g am:^nc' acia 



y.aa >:aa Xia i-'.aa !-'.aa Xaa \lys aa Xaa :<aa Xaa Xaa Xaa Cys Cys 

5 I J 15 



:aa Zys '/.a a 'Aa a Xaa Xaa Xaa X.aa Cys 
2 J ^5 



Artif 1 ::ial 



synthetic, omega conotoxin consensu 
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mi s :: feature 
(^) .7(7) 
Xaa can ti-i any 



LadnerVL. ST25 . txt 
naturally ''iccurring amin:) acid 



ni.sc feature 
^ '.0 .7-14) 

y.-r^a can fc^e any naturally ■.•::curring aminci acid 



rrii s ^ f e at ire 

; "- 7 ) 7 . [19] 

y.ia can t-.i any naturally ^:'Ccurrin5 aminci acii 



ml s :: _f eature 
' 1 1 ) . [ 2 6 ; 

Xaa cari be any naturally --j-ccurr ing aminij acid 



aa y.aa y.aa Maa >:aa Maa Cys Maa Maa ;<aa Xaa Xaa Xaa Cys Cys 

10 15 



/.aa /.aa \..ys .\aa /.aa /.aa -\aa /.aa /.aa i^ys 
1 1' 1 5 



Ar 1 1 f cia 



.'//nthe:. ic, metal ::'ing*E;r pi otem litirary 



mi sc__ feature 
( :0 . . ; 1 0 ) 

yaa can be an^^ naturally '."occurring amine acid 



: 1 1 : . • .J [ : 



Asn Gly Met yaa yaa Xaa Xaa Xaa Xaa His Asn (31y Cys 

1 0 



. 1 : ■ : ■; 

. . • P/ T 

. • hrt i f Lc:ia 1 



synthetic, metal finger protein library 



m...sc teature 
o ) .7(10) 

]\aa can oe any naturari^' i_'Ccumng ammo ac 
4 1 
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■^ys Asn Gly Met Xaa :\aa Xaa Xaa Xaa Xaa His Asn Gly His 



1 ") 

Artif 1 -ia: 



^synthetic, me^;al fing<;r protexn library 



;1 • mis cofeature 

:■ ■ 4 ) . . ; 4 ) 

:■ Xaa can l:)e any naturally ':)ccurring amino acid 



. Jl ' HI . sc__teature 
. • io) . . (11) 

• /'a a can tie any naturally occ:urring amino acid 



ily :-'rc.) /[aa Met >:aa >:aa >:aa Xaa /la a Xaa His Asn Gly Cys 

10 15 



r^:xT 

/\rt i f i.cial 



' .^■^ynthetic, metal tinge r protein library based on 440-461 
HAREi9';), Fi.g. ] 



vsp Glu Ala Ser Gly Cys [lis Tyr G_y Val Leu Thr 
5 10 



-:1L(V- ^.4 
FP'.T 

• llX'i: ijCiVine- Bo3 taurus 
.^.l(,(_r- 4,; 

Ar(4 Iro 7iSp Phe Cys leu Glu I- ro Y'::o T'/r Thr Gly Pro Cys Lys Ala 
1 ^5 1 ( - ' 1 5 



Arc: lie Tie Arg Tyr rhe Tyr 7-\sn /.la L\'S Ala Gly Leu C'/s Gin Thr 
2 0 15 " 30 



the Val Tyr Gly (jly Cys A.rg Ala Lys Arg Asn Asn t-lne Lys Ser A.la 
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u Asp Cys Met Arg Thr Cys 31y Gly Ala 
5 0 5 5 



10 ' 4 5 

11 - 55 



• ?RT 
1 • Ar tif icial 



■ synthetic - EpiNE alpha (13-21; 
■"'0 • 4 5 



-.1 Fro Asp Phe Cys Leu 31u Pro Pro Tyr Thr Gly Pro Cys Val Ala 
5 10 ' 15 



:-iie Gin Arg Tyr Phe Tyr Asn Ala Lys Ala Gly Leu Cys Gin Thr 
20 25 30 



- -/al Tyr ::iLy Gly Cys Met 51y Asn Gly Asn Asn Phe Lys Ser Ala 
:'5 4 0 45 " 



Asp Cys Met Arg Thr Cys Glv Gly Ala 

5 0 5 5 



0 ■ 4 K- 

: • 5K 

2 ■ PP.T 

■ Ai'tif :.cial 



■ synthetic - EpiNE3 {15-21} 
:U ■ 4 b 

r rro Asp Phe Cys Leu Glu Pro Pro Tyr Thr Gly Pro Cys Val Gly 
5 1 Ci 15 



Phe Ser Arg Tyr Phe Tyr Asn Ala Lys Ala Gly Leu Cys Gin Thr 
20 25 3: 



fil Tyr Gly Gly Cys Met (^1\- Asn Gly Asn Asn Phe Lys Ser Ala 
:> .5 4 0 4 5 



-.sp i:ys Met Arg Thr Cys Gly Gly Ala 

■0 5 5 



PFT 

Artif 1 cial 
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;)■! ■ -37 



J^rq h'ro Asp Phe Cys Leu Glu Fro Pro Tyr Thr Gly Pro Cys Va 1 Gly 
I 5 10 15 



■■'he Gin Ar^^ Tyr Phe Tyr A.-^ 



n Ala hvs Ala Gl'/ Leu -^ys Gin Thr 
J5 



Pne \-al Tyi i.'.G.y 31 y Gys Met Gly Asn Gly Asn Asn Pne L;/s 3er Ala 

4 0 ' 4 5 



Gu 7\sp Gys r:et Arg Thr Gys Gly Gl^>^ Ala 
:.0 " 5 5 



elO:- 40 

J. 11.- 5 o 

_IJ • P?.l' 

^ lie Artifieial 



lyntheeLc - EplNE7 (13-11} 



■jm:- 4:- 



Arq i-'ro A:-p' r'ne Cws Leu Gj.' u t^rr- ^ro Tyr Thr Gly Pre G;;,'s Val Ala 
1 " 5"' 10 15 



I-I-r r'he 



Tyr Phe Tyr Asn /Ala Lys Ala Gly Leu G^^'s Gin Thr 
1 15 :-0 



■■■'al Tyr I'll.y 31 y Gys Mot oly Asn Gly Asn Asn Ph 
:5 4 0" 4 5 



e L\'s 3er Ala 



_ii Asp Cys- Mel 
0 



Arg Thr Gys Gly Gly Ala 



Ar^ 1 f ■ e.La L 



,'rith-:LC - EplME4 (13-11: 



:4 I'l: • 4 0 



Al q •■'r<„i A^.'-]^' e 5y5 L^'U u Pr<" PrC' Tyr Tiir G±\' Pro 
1 5" 1(^ 



15 



lie -''he Pre Arq Tyr Phe Tyr Asn Ala Lys Ala Gly Leu Gys Gin Thr 



ior-i k^no ii/c: y 
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Glu Asp Cys Met Arg Thr Cys Gly Gly Ala 
5 C) 5 5 



; 1 0 ; ■ 5 



\'l Ai tif iciai 



synthetic - EpiNES (13-21) 



Arg Pro Asp Phe Cys Leu Glu Pr<: Pro Tyr Thr Glv Pro Cys Va 1 Ala 
1 ' 5 10 15 



^he Lys Ara Leu Phe Tyr Asr. Ala Lys Ala Gly Leu Cvs Gin Thr 
7:0^ ' .?5 31- 



pr^^ Val Tyr Gly Gly Cys Met Gly Asn Gly Asn Asn Phe Lys Ser Ala 
35 4 0' 4 5 



■'}'^'..\ Asp -Cys Met Arg Thr Cvs Gl'/ Gly Ala 
SO 5 5 



■ PPT 
. 1 ■ Ar^if i.cial 



■ synthetic - EpiNEI (13-. ":l) 
•:lO::n- 51 

Arg Pro A^p Phe Cys Leu Glu ?r-: Pro Tyr Thr Gly Pro Cys lie Ala 
15 10 15 



.e •■'he Pro Arg Tyr Phe Tyr Asr^ Ala Lys Ala Gly Leu Cys Gin Thr 

_;?0 2 5 30 



F'ne Val "yr -lly 31y Cys Met Gly Asn Gly Asn Asn Phe Lys Ser Ala 
..• S 4 0 ' 4 5 



~] \. M Asp t^ y s Met Arg Thr Cys G 1 ■ ^ 1 y Ala 
^, ID 5 5 



Artil 



ige 



Ladrier'7L. ST2 5 . Lxt 

■:2;: ^ synthetic - EpiNES (13-21) 

■M'lM - 5.. 

AT'I r'ro Asp ?he Cvs Leu -Uu Pr .» Pro Tyr Thr Gly Pro Cys lie Ala 

:^ ' 1 ' 1 ' IS 



-'he -Tin Ax (J T'/r P:ie 7yi- Asr. Al 3 L'/s Ala -^ly Leu Cys Gin Thr 
20^ ' 25 ' ' 3:! 



r2h./ 2^aL Tyr i.ly Gly Cys net Gly Asn Gly Asn Asri Phe Lys Ser Ala 
■2 ' 40 ' 4 5 



2o.: /2sp '"'ys Met Arq Thr Cys 21y Gly A2 
•"0 - -5 



1- .. 

. • Pr.'l 

Ai *: i f '-c:.. a 1 
y _ ("i - 

2. synthet:..c - EpiNE.. (13-_1 



;\:-<: Prc' r,:- p Phe l2/s Leu 2Lu Pr.'^ Pr-D T'/r Thr 21y Pro C\'s lie Ala 

: 5"' lO 15 



; he- Lys Arc; Tyx rl"ie Cyi Asr Al Ly^: Ala 21y Leu 2ys Gin ilii' 
2 0 2 5 3 ' ■ 



Cal 'i yr Glv g:. y Cys Met Gly Asn Gly Asn Asn Phe Lys Ser Ala 

40 4 5 " 



A.i; ;,sp^ f'^ys !let Arq Thr i.:ys Gly (^ly Ala 
^ 0 " ^ -.5 



t : c ■ 



synthetic - EpiC 1 and I-.piC 11 (15-19} 



;\r(] Pro A;;.p Phe C\-s Leu Glu Pre PrC' T'/r Thr C^ly Pro C\'s Met Gly 
:. 5^ 1! ^ ^ 15 



jor Lys Arg Tyr Phe Tyr Asn Ala l;^'S Ala '^ly Leu Cys Gm Tnr 
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Phe Val Tvr Gly Gly Cys Arg Ala Lys Arg Asn Asn Phe Lys 3er Ala 
3^ 10 15 



;iu Asp Cys Met Arg Thr Cys (11 y Cly Ala 



5 5 

PP^I- 

Art If icia L 



■ynthetic - EpiC7 (15-19) 



vr«-; Pro Asp Phe Cys Leu Gla Prc^ Pro Tyr Thr Gly Pro Cys Met Ala 

5' 10 15 



■■'he L\'S Arg Tyr r'he Tyr Asn Ala Lys Ala Gly Lea Cys (^In Thr 
10 2 5 



Val Tyr ^.jly Gly Cys / 



^.rg Ala Lys Arg Asn Asn Phe Lys Ser Ala 
4 '} -1 5 



.u /vsp i:"'ys Mst Arg Thr Cys Gly G].y Ala 



PPT 

Art if .1 -laL 



;ynthetlc - Epi Co (15-19) 



vT-g r-'rc' Asp Phe. 5ys Leu Glu PrC' Pro Asn Thr i51y rro C\-s Pne Ala 
5"" 10 I J 



'Ihz ?ro Arg Tyr Phe Tyr Asn Ala Lys Ala Gly Leu Cys Gin Thr 



.'al T-/r .;iy Gly Cys Arg Ala Lys Arg Asn Asn Phe Lys Ser Ala 

4 iD 4 5 



■:P^u Asp ':ys Met Arg Thr Cys Gly Gly Ala 
^.Q 55 



;1^ ■ PPT 

: 1 _•; ■ Art i f icial 
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synthetic - EpiClO (15-19) 



/\f"q ?ro hsp ?he 2\/s Leu Glu Pro Pro Tyr Thr Giy Pro Cys Met Ala 
:. 5' 10 15 



.eu Phe :;iri Arg T'/r Phe Tyr Asn Ala Lys Ala 31'/ Leu Cys Gin Thr 
10 ^ 25 " 3:1 



P:i^::' Va 1 Tyi' 11 y 31 y Cys Arg Ala Lys Arg Asn Asn Phe Lys Ser Ala 
:-5 ^ 4 0 4 5 



u Asp Cys Me* Arg Thr ■3ys Gly Gly Ala 
^0 ei5 



5:: 
5:: 
PPT 

Artificial 



L:::; ■ synthetic - Ep'iC2-J (15-19; 
;''''.):• 5? 



■7 PrC' Asp' Phe C\'S Lea Glu Pro Pro Tyr Thr Gly Pro Cys Met Ala 
5^ IC^ 15 



,.e .""ei' Pre Arg T\'r F'he I'yr Asn Ala Lys Ala Gl\' Leu Cys Gin Thr 



h^j Val Tyr Gly Gly Cys Arg Ala Lys Ai-g Asn Asn Phe Lys Ser Ala 

GS 4 0 45 ' 



'3...U 7-.sp Cys Met Ai'g Thr C>^s Gly i31y Ala 
•■0 55 



5 
Si- 
p- 
Art i f icial 



■ . - .-I . :3 > i i L. i i ' ■ _L , ill IT X L^J i_j / . L» 

■:400:- 59 

Arg Pro Asp^ Phe Cys Leu Glu Pre Pro Tyr Thr Gly Pro C\'S Val Ala 
5^ 10 15 



/it^f~ Pn(=i i^-rr'i 



^g iy: 



25 



3C 
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Phe Leu Tyr Gly Gly Cys Lys Gly Lys Gly Asn Asn Phe Lys Ser Ala 
3 5 4 0 4 5 



(^lu Asp Cys Me-f: Arg Thr Cys Gly Gly Ala 
so' 5 5 



-:liri:- 60 

-:jll> 58 

■ -^i::-- PP.T 

■ Artlf .Lcial 



- _13 - synthet .c, EPillEV . 8 , 1 7.31 

-Tr Asp Phe Cys Leu G: u Pre Pro Tvr Thr Gl\' Pro Cvs Val Ala 
1 ' 5' 10 15 



'Vr Phe Pro Arq Tvr Phe Tvr Asn Ala Lys Ala Gl\' Leu Cys Gin Thr 
;.o ^ ^ 2 5 30 



Phe Glu Tyr LUy i31y Cys Trp Ala Lys Gly Asn Asn Phe Lys Ser Ala 
3 5 4 0 4 5 



Asp Cys Ilet Arg Thr Cys :.31y Gly Ala 
"^.0 5 i 



211 - 5 b 

..;i; • PKT 

.":13.-- Artificial 



synthet Lc, tPin'EV . 11 



GO- 



Arg Prc' Asp' Phe :ys Leu ^-.u ?r:j Pr-:. Tyr Thr Gly Pro Cys Val Ala 
5 10 15 



Met Phe Prc> Arg Tyr Pne Tyr Asn Ala Lys Ala Gly Leu Cys Gin Thr 

■) Q 5 3 (J 



■^ne lily I'yi' /^.la Gly Cys A:'g Al n Ly.f Gly Asn A::>ri Pht^ Lys Ser Ala 
:55 4 0 " 4 5 



lU Asp Cys Met Arg Thr 3ys Gly Glj,' Ala 
5 0 5 o 



ill ' 58 
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•:;"!in> PFT 

Artificial 



2 1 1; ■ 

synthetic, EPiNE7 . 7 
M(":: ■ 6'/ 

.J 1-ro Asp I'he Cvs Leu Glu Pro Pr.^ Tyr Thr Glv Pro C\'s Val Ala 

1(. 15 



rier Phe r rc Arg Tyr Phe Tvr Asn Ala Lys Ala Gl^,^ Leu Cys Gin Thr 
LO ^ 15 3(": 



rn^-- i.71u "^yr Gly Gly Cys H:;s Ala Glu G::y Asn Asn Phe Lys Ser Ala 
1 5 4 0 4 5 



■:.u Asp (";\'s Met Arg Thr Cys (^ly (:;iy A.i a 
lO 55 



; 1 1 - 5 :■ 

PPT 

- Ar-if -i.-ial 



synthetic, EPinE7 . 4 , 7 . 1. 4 



■■: --'rr, Asp Pne Gys Leu "^lu Prt) Pro- T'/r Thr Gl'/ Pro Cys Val Ala 

5" 1' 15 



-t Phe Pro Arg Tyr Phe Tyr Asn Ala h'/s Ala Gly Leu G-ys Gin Thr 
.lO 25 3:"' 



ne Leu 'G/r .ily Gly Cys Trp Ala Gin Gly Asn Asn Phe Lys Ser Ala 

4 0 4 5 



;Lu Asp -Ays Met Arg Tnr Gys Gly Gly A... a 
PO 5v 



Artificial 



•:.P;;. • synthetic, EPiNE7 . 5 
■ : 4 j j • 64 

Arg Pro Asp Phe Cys Leu Glu PrD Pro Tyr Thr Gly Pro Gys Val Ala 



Page 30 



Ladner7L. ST25 . txt 
I'-^t Phe Pro Arg Tyr Phe Tyr Asn Ma Lys Ala Gly Leu Cys Gin Thr 
20 ' 25 30 



Arq Tyr :';iy G.y Cys Lr^u Ala G ly Asn Asn Phe Lys Ser Ala 

y.b 4 0 45 " 



a y^s p ( : y s : -1 e z A r g Thr Cys Gly ■ j 1 y A l a 
5 0^ 5 5 



;;:10.- 


o 5 


:2I1 • 


5 ■: 


:lI2 • 


Pr;T 


■2 1?) ' 


Artificial 



.:2 3.- synthetic, E:PiI4E7.:0, 7.20 
■■):[] .■ 6.:. 

rq Pre- Asp- Pr.^^ Cys Leu Giu Pro Pro Tyr Thr Gly Pro Cys Val Ala 

5" 10 15 



Phe Pro Ar-] Tyr Phe Tyr Asn Ala Lys Ala Gly Leu Cys Gin Thr 
'O' "'5 ' 3 0 



■'ne Asp' Tyr ■:;iy G^y Cys His Ala Asp- GLy Asn Asn Phe Lys Ser Ala 
:.5 ^ 4 0 4 5 



" ; ^'-^sp- L'^'s i le *:. hrq Thr C^'s Gl\' Gly A... a 
^ 0 " " 5 5 



: 1.1 5 0 

2 12: • Pr-.T 



Art. i f 1 cr al 



s-/nthoric, LPillET , 



.rq Pro Asp' Phr: Cys Leu G2u Pro Pre T\'r Thr Gl\^ Pro C'/s Val Ala 

5^ k: ^ 15 



e-. Phe Pro Arq Tyr Phe Tyr Asn Ala Lys Ala Gly Leu Cys Gin Thr 
20 25 31^ 



he Lys T^-r Gl;^' Gly Cys Leu Ala His Gly Asn Asn Phe Lys Ser Ala 
J !: 4 Ci 4 5 



lu Asp Cys Met Arg Thr C^'s Gl^' Gly Ale 
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r.in ^ 


67 








PF;T 


j 1 ■ 


Artif i ::ial 



■ synther-i:-, EPiNE7.16 
-:;■!■) 6 / 

Ar-4 T'ro Asp- ?he Cys Leu Glu Pr:.) Fro Tyr Thr Gly Pro Cys Val Ala 

: ' 5" 1" 15 



Me^. Phe Pre- Arg Tyr Phe Tyr Asn Ala Lys Ala Gly Leu Cys Gin Thr 

2 0 " 2 5 30 



P:io Thr Tyr Gly Gly Cys Trp) Ala Asn Gly Asn Asn Phe Lys Ser Ala 

40 4 5 



:n .1 Asp> Cys net Arg Thr Cys Gl-y Gly Ala 
■.■0 5 5 



1 1 Art i f icia 1 
1 1 • 

. -.C;.: • synt het Ic, EP1NE7 . 1 9 

ri rro A5f Phe Cys Leu G:1-U Pr^:^ Pr-t Tyr Thr Glv Pro Cys Val Ala 
5 10 " 15 



Met Phe Pro Arg Tyr Phe Tyr Asn Ala Lys Ala Gly Leu Cvs Gin Thr 
iCi 2 5 30 



t':,o Asn T'/r (.':ly Gly Cys G-..U Gl;^' Lys Gly Asn Asn Phe Lys Ser Ala 
55 " 4 0 4 5 



Asp' i^^ys Met Aru Thr Cys Gly Gly Ala 

■ 0 " ^ 5 5 



- 5: • Art i f acial 

- t:2.h- s-ynthetic, LPiNE7 . i: 
• : 4 j I J > 6 3 



i \ ' r i ' n r o r ^ fro o y s v a r /-i r a 
10 ' ' 15 
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Met Phe Pro Arg Tyr Phe Tyr Asn Ala Lys Ala Gly Leu Cys Gin Thr 
2 0 2 5 3(' 



Phe Gin Tyr ( ; 1 '/ GVy Cys Glu Gly '"yr G: y Asn Asn Phe Lys 3er Ala 
35 ' ^ 4 0"' ^ 4 5 



Glu Asp Cys Met Arg Thr Cys Gly Gly A':, a 
50 5." 



:iO:.- 7 0 

:11.- 58 

:12 - PRT 

■15 Ai t i f i-c..al 



■ .,2:. - synthet ic, EPiIIE7 . 17 
• 4 On ' 7 0 

A:--/ Pre Asp Phe Cvs Leu Glu Pre Pre- Tyr Thr C^ly Pre- Cys Val Ala 

■ ■ 5" 10 15 



Mer Phe Pro Ar-; T\^r Phe Tyr Asn Ala Lys Ala i:51y Leu C\'S Gin Thr 
2 0 .'^5 31": 



Pn-.' C;ln Tyr -..ly GJ y Cys Leu Gly '.'^lu G . y Asn Asn Phe Lys 3er Ala 
:- 5 ^ 4 0 4 5 



^S_t.' 

:-o 



71 
5: 

p:-2i' 

Art! f L - i.al 



•:2.": V ■ synthe:: ;.c, EPinE7 . 1 
j;) 7] 

Arg PrC' Asf' Pne C'/s Leu Glu Pro Prj T'/r Thr Gl'/ Pr~j Cys Val Ala 
5" IM 15 



;4e:: Fhe Pi'C* P\r '] T'/r Ph.e Tyr Asr. j\la Lys Ala Gl;^^ Lea Cy:^ 31 n Thr 
20'^ 25 I ' 



^he His Tyr Gly 31y Cys Trp Gly Gin 31y Asn Asn Phe Lys Ser Ala 
3 5 ^40 4 5 



jIu A:Dp ^ys Me 11 Arg Thr ^ys jly ^ly A. la 
50^ 55 
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■210:> 72 

:2i::- 5H 

12:- PPT 

:." 1 ■ Artificial 



• :j; ■ synthr:tic, EPiNE7 . 22 
72 

l-'ro Asp Phe Cys Leu Glu Pro Pro Tyr Thr Gly Pro Cys Val Ala 
I " 5 10 15 



H-^^ rhe Pro 7\rq Tvr Phe Tyr Asn Ala Lys Ala Gly Leu C\'s Gin Thr 
20 ' " 2 5 3 0 



Pne His Tyr Gly Gly Cys Trp (^l-v' Glu G:: y Asn Asn Phe Lys Ser Ala 
.-■5 4 0 ' 4 5 



■ Tui Aso Cys Met Arg Thr Cys Gly Gly Ala 
2 0' 5 5 



2 1:.: - 7 2 

U PP'T 
. : Art if ^cial 



syntheoic, EPiNE7 . L3 



/-■■■; rrc. Asp Phe Cys Leu G : u Pro Pr 3 Tyr Thr Gly Pro Cys Val Ala 

] ' 5 I'O 15 



Moi. Phe Pro Arg Tyr Phe Tyr Asn Ala Lys Ala 31y Leu Oys Gin Thr 
2 0 2 5 3n 



P:te Lys Tyr 11 y Gly Cys Trp 21 y Lys Gly Asn Asn Phe Lys Ser Ala 
■•■5 ^ 40^ 4 5 



;.. J /vop '.'ys Met Arg Thr 3ys 21y Gly Ala 

^ 0 52 



:2 1. J • 7 i 

:2:i • 5"- 

'2:2 • PPT 

2": 3 • Artificial 

:2 2 ) • 

':22 ^ ' synthetic, EPiNE7.24 

' 4 J J . ■ '4 
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Arg Fro Asp ?he Cys Leu Glu Pro Pr-j Tyr Thr Gly Pr3 Cys Val Ala 
1 5" 1'.' 15 



M'-;t Phe Pro Arq Tyr Phe Tyr Asr. Ala Lys Ala Gly Lea ':ys Gin Thr 
10 ' ' :\b 



ho hyE 



T oly G.y 'Jys His oly Asn 

4 0 



. y Asn Asn Pno hys oer Ala 
45 



:.u Asp (:^ys Met Arq Thr Cys G],y 'lly A . a 
-.0 5 5 



olio:- 7: 

•111:- 5^: 

olll:. PPT 

-0:1 ?;:■ Artificial 



.0: V ■ syrth-tlc, EPlNEV . : 5 
4 00: ■ 7: 

.r<-| :-To A?p> Phe Cys Leu G...u Pre- Prc^ T:,-r Thr Gly Pro 
5 1'.: 



.'s Val Ala 



I4^it ::-'he r'ro Arg Tyr Phe Tyr Asn Ala Lys Ala Gly Leu C\'s Gin Thr 



y G-y Cys Trp Al. 

4 0 



..^ys G.. y Asn Asn Pn^ 

4 5 



'S .^eu Ala 



.u J\sp 
'. 0 



let Arg Thr Cys Gly Gly Ala 



7^:. 

5 0 
PPT 

Art i f ..(-ial 



■■JC:o. synthetic, EPl1]E7.: 6 
-:.00:- 7^. 

Arg Pro A:\:p ?'he C\'s Leu G.lu Pr<j Pro T\-r Thr Gl^' Pro l:-/s Val Ala 
: ^ 5"' II- ^ 15 

['let Phe Pro .-^rg Tyr Phe Tyr Asn Ala Lys Ala Gly Leu Cys Gin Thr 



Phe Lys Tyr Gly Gly Cy 
3 1 



Trp Gly His Gly Asn Asn Phe Lys Ser Ala 
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31u Asp Cys Met Ar g Thr Cys Gly Gly Ala 
SO 55 



2 ID ■ 


7 7 


. : 1 1 • 


5R 


.■:l.: • 




2l.-i • 


Ar-if —ial 


^' ■') • 


s yntho t i c. 




7 7 



v>-':f F'ro Asp Phe Cys Lou Glu Pr^j Pro Tyr Thr Gly Pro Cvs Val Ala 
5 10 ^15 



Me*. Phe Pro Arg Tyr Phe Tyr Asn Ala Lys Ala Gly Leu Cys Gin Thr 

20 25 30 



■Ti-.j Asn Tyr i;;ly Gly Cys Trp Gly Lys Gly Asn Asn Phe Lys Ser Ala 

4 0 4 5 



;iu Asp C'/s Mez Ar j Thr Cys Gl'/ Gly Ala 

50' ^ 5d ^ 



7 

5:: 

Ax \ if.:.. ::.La 1 



22".- synthet.Lc, EPiIIE7.28 
■;()0 ■ 7:: 



vrq Pro A.sp ?he Cys Leu Glu Pre 7^ro Tyr Thr Gly Pre* C\^s Val Ala 

"5'' 10 "15 



Mo- Phe Pro Arq Tyr Phe Tyr Asn Ala Lys Ala Gly Leu Cys Gin Thr 

2 0 ^ 2 5 3 0 



:hr Tyr Gly Gly C:,^s Leu Gl\' His Gly Asn Asn Phe Lys Ser Ala 

4 0"' 4 5 



G:u /'.sp Cys Met Arg Thr Cys Gly Gly Ala 
^.0 5 5 



: I ■ : ■ 7 2 
, 1 1 : ■ 56 
■];":■ PPT 



Art 1 r . ci a ^ 
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:400> 79 



Arq Pro Asp Phe Cys Leu Glu Pro Fro Tyr Thr Gly Pro Cys Val Ala 
1 5 10 15 



Mr-^t Phr^ Pro Arg Tyr Phe Tyr Asn /-la Lvs Ala Gly Leu Cys Gin Thr 
.:0 ::5 ^ 3( 



Phe Thr Tyr I'^ly Gly Cys Leu Gly Tyr Gly Asn Asn Phe Lys Ser Ala 
3 5 4 0 4 5 



I'Llu Asp' Cys Met Arg Thr Cys Gly Gly Ale 
50 55 



:jl 0 

: .'. 1 
: . : 1 

:." 0. 



8 0 
5 8 
PPT 

Art If icial 



■:."-;-:3:- synthetic, EPillEV . 50, 7.34, 7 . 35 

-:4uC;:- 80 

Arg Pro Asp' Phe Cys Leu Glu Pro Pro Tyr Thr Gly Pro 
I ■ 5 Ih 



■Z\'S Val Ala 

15 



^he Pro Arg Tvr Phe Tyr Asn Ala Lys Ala Gly Leu :ys Gin Thr 
3 0^ 35 3 ■ 



.ys Tyr T.ly Gly Cys Trp Ala C^lu Gly Asn Asn Phe Lys Ser Ala 



40 



45 



■;;]u Asp Cvs Met Arg Thr Cys Gly '31y Ala 
-.0 ^ 5 5 



:3 :0 > 81 
:311 • 58 



:313.- PRT 

:3 1.3 • Artificial 



3.:l3 • synthetic, EPiNE7 . 3 
:4uO • 81 



;\rg I'rc! Asp Pne cys Leu Glu Pro Pro i/r inr -jx 
:. 5" 10 



15 



^he Pro Arg Tyr Phe Tyr Asn Ala Lys Ala 31'/ Leu Cvs Gin Thr 
2 0 35 30 



F li 3 1 y 1' y i Gly - ^ x y C y :d Trp 1 3' ''^ Oi 1 y r\ s n /v s r i n e t y 



4 0 
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Glu Asp Cys Met Arg Thr Cys Gly Gly Ala 

SO 5 5 



]_ 1 j . 


8.. 






5: 




• 


Pr 


T 


1 


Ar 


t i f icia 1 


l! 0 - 




nthot ic , 



;--rq rTO Asp Phe Cys Leu Glu Pre Pro Tyr Thr Gly Pro Cys Val Ala 
1 ■ 5 10 15 



"HP ->rr) J,ra Tyr Phe Tyr Asn Ala Lys Ala Gl:>' Leu Cys Gin Thr 
.■■O" 2 5 31. 



rlu Tyr ■:.;lv Gly Cys Trp Ala Asn Gly Asn Asn Phe Lys Ser Ala 
35 ^ 4 0 4 5 



Ciu Asp C^'s Met Arg Thr Cys Gly Gly Ala 

^0 5f 



5 -I 
PPT 

A. t X f ._ c 1 a 1 



jl'S synth'-^tic, EPiNE7.j.6 
■ 4:.)':) ■■ 8 3 

r-.yq Fro Asr^ Phe Cys Leu Glu Pro Pro Tyr Thr Gly Pro Cys Val Ala 
: ' 5 10 15 

the Prc^ Arg Tyr Pne T\'r Asn Ala Lys Ala Gly Leu C'/s Gin Thr 
10^ ^ 25 3 J 



■;al :vr Gly Gly Cys Hi.s Gly Asp Gly Asn Asn Phe Lys Ser Ala 
;-5 4 0' 4 5 



. .u Asp Cys Met Arg Thr Cys Gly Gly Ala 
: 0 5 ■ = 



:■: ■ e4 
.11 • 

:1.; ■ PPT 

: .1 : • Arr 1 f r cia j 



2 L . ' 
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23> synthetic, EPiME7 . 37 



(.0;- 8 4 

(; Pro Asp ?he Cys L(ju GIu Pro Pro Tyr Thr Gly Pro Cys Val Ala 
5 !(■ 15 



^he Pro Arg Tvr Piie Tyr Asn Ala Lys Ala Gly Leu Cys Gin Thr 
::0^ ^ 2 5 3Ci 



Met Tyr Gly Gly Cys Gin Gly Lys Gly Asn Asn Phe Lys Ser Ala 

4 0 4 5 



u Asp Cys Met Arg Thr Cys Gly Gly A:i.a 
5 0 5 5 



:0.' 8: 

:i • 5 8 

12 • PF.T 

15 • hi tif ^cial 



23 - synthetic, EPirJE7 . 58 
OC' • 8 5 

; '--'ro /.sp Phe C\^s Leu Gl u Pro Pro Tyr Thr 31'/ Pro Cys Val Ala 
5^ n; 15 



"■^he Iro Arq Tyr Phe T\'r Asn Ala Lys Ala ■31y Leu Cys Gin Thr 
.;:o" " " 25 



;yr Tyr C;ly Gly Cys Vrp Ala Lys Gly Asn Asn Phe Lys Ser Ala 
:5 ^ 4 0 4 5 



u .Asp Cys Met Arg Thr Cys Gly Gly Ai.Sl 
'\ 0 5 5 



It— e <; 
I] - 5e 



PF-.T 

AitifLcial 



2 ''i ' 



synthetic, EPiNE7 . 39 

g Pro Asp Phe Cys Leu Glu Pro Pro Tyr Thr Gly Pro Cys Val Ala 
5 ' IT) 15 

t Phe Pro Arg Tyr Phe Tyr Asn Ala Lys Ala Gly Leu Cys Gin Thr 



Ladner7L . ST25 . txt 
Ph'j Met Tyr Gly 31y Cys Trp Gly Asp Gly Asn Asn Phe Lys Ser Ala 
}.5 " 4 0 4 5 



;iu Asp '■:ys Met Arg Fhr Cys Gly Gly Ala 

5 0 ^ 5 5 



Artif 1 -ial 



synthetic, EPllIEV . 4 0 



Ai^c/ F'ro Asp Pne Cys Leu Glu Pro Pro Tyr Thr Gly Pro Cys Val Ala 
:. ' 5 10 15 



M'.'t r'he Pro Arg Tyr Plie Tyr Asr. Ala Lys Ala Gly Leu Cys Gin Thr 
^0 2 5 30 



■t^e Thr '?yr Gly Gl"/ Cys His Gl;;^' Asn Gly Asn Asn Phe Lys Ser Ala 
. : 5 4 Ci 4 5 



:lu Asp Cys Met Arq Thr Cys Gly Gly Ale 
50 55 



Ar-t 1 f i ?.ia L 



synthetic, sequence for Table 131 



n.:. sc__: eacure 
( ■ ) . . (6) 

/T:::.a Can be any naturally occurring amino acid 



i-^aa y.aa '<aa Xaa Xaa 

5 



. n • 2 4 
1 ; : ■ :a 

i : :.■ Artif i cial 



s;^'nthetic, DNA for Class i mi cr C'prot e in library 
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: 2 ... 1 : • m i s c feature 

2^2:- (1) .7(2) 

^2 3 n is a, c, c-r t 

^ 2 0 - • 

.";2 1 . ■ misc f *:^arure 
{ 7 ) . 7 { } 

n Is a, c, 7, or t 



misc f ^?ature 
(10)7, (IL) 
n .Is a , Zf 2 f 



mi 3 c___f e a t ur e 
(13) . . (14) 
n i 3 a , ■:: , g , ■: r t 



misc feature 
(16)7. (17) 
n is a, -z-r t 



] mi3c_f eature 
2: 2.- (22) . . (2 3) 
" T: .1. s a, Zf 5/ '-'^ t 

■ 4'..!:. ■ 

: ciT. 'Utnr.t n ngnn gnnttg tnnt 2 4 



1 

: I ] A 



:21 .": - syntheti is E^NA target, upper strand 

' 4 0 2 9 

;. z .7t cgaac c cgc 



21 

1 

L>: lA 

/\rtif 1 zi al 



::.ynthe t i :: , is L^NA target , Ic'wer strand 



■iz 7 ■;::itttga egg 



2*2 
12. 

d:ia 

Artificial 



synthetic, ss L'NA target, no hairpin 
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;r .•j.:icct tcatta 



9 ?■ 

E ::a 

Alt if icial 



_ j; • syntheti ::, ss DNA target with hairpin 
.-■r.aggtac ctacgg 



■ 1 • 

■11 • lo 



l:!A 

A -t if i cial 



j:-yrithetic, ds DHA target, upper strand 



-'rr:. ■ 9 4 
: ;:ctatt acggt 

2 ■ - MIA 

. 1 ■ 7^rtlf icial 



--ynthetic, ds DIJA target, lov;er strand 



v:aat ag cz 



.1 - ::i 



Artificial 



■■ynthetic, fragiaent of M13 gene VIII protein 



■ . ^ {2G) 



-,ct-- atg aaa aag t zt 
Met Lys Lys Ser 
1 



4 

PFT 

Art i f i cial 

Page 4 2 



16 



16 



15 



12 



20 



LadnerVL. ST25 . txt 

' 0 : ^ 

V^.- synthetic, fragment of M13 gene VIII protein 



lOiv- ^7 

;>ys 'jVS Ser 



: I N : ■ 91-^ 



Artif iciaJ 



.synthetic, mutated N-terminal of M13 gene VIII 



•-j^: . . (20) 



a'.:^, *: 'i-cag ct g aaa aag t ct 
Leu Lys Lys Ser 



20 



/'.rtif icial 

'/nthetic, m^utated N-terminal of Ml 3 gene VIII 



Lys Lys Ser 



1:":0 

1 ■ 1^:- 

:■ ■ Ar-ificia] 



■ .vvnthetic, DNA for ID 10, upper strand 
j-.iga ."la ggatcc 



16 



-:^1-;: • 1^1 

■ L. • d:ja 

'"213 - Artificial 
• ; _ 2 "i • 

'-22':' • syntihetic, DNA for ID 10, lower strand, see also ID 16 

•:4 JO.' 101 
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zqjatcctzc tccctc 16 



110 



10 J! 
[)[1A 



: i f L ci a 1 



-:yritheti3, DNA for ID 17 
-j-jcqh-:r^ gaggaggatc c:;ccgctgaa ggt 33 



:^ 1 ■• 1 -J 3 
111 ■• ^1 

- L'liA 

./! 1 3 - Artificial 

^-yrithecic, DUA for A/vG 6-10 of ID 11 
:>7 jat c:'::*, cctc^ctcgc c 21 



1 0- 
Lv: lA 

A.r t i f i 2i al 



■ ■ synthetic, E NA for ID 10, Ml 3. 3X7 

• ■ r i 

J- : I ^''igaa ■ ja aaoaoccG(:":c 2 0 



2 11 ' 22 
' ; 1 2 - LllA 
.". " 3: • A. J.": i f i cial 

:223:- synthetic, L'MA f:r IC 18, M13.3X11 
r":-/,"-: ggcac; gaggatccqg atcctcctcc ct. cggatcct cctccctcgc cc 5 2 



1 0 ^: 

l;-; 

LiIJA 



synthetic, LliA f':r library based on Pease et al. "Hybrid I" and 
"Hybrid II" (5-lJ) 



iUb 
: r r s V 
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107 

12 

C'tJA 

Artificial 



£-'/rithet ic, C)NA for library teased on postions 4-7 CMTl-T 



rr 1 sc feature 
(:■) .7(5) 

n is a, c, g, or t 



rr; ISC feature 
' ( 7 ) . 7 { 8 ) 

r: is a, c, q, or t 

: 7 
rttnri^-c/ wg 



128 
2 7 
LlIA 

Artificial 



• synthetic, EpiNE alpha (13-21) DNA 
1 ■"■ !^ 

H^cgt ;g ctatgttcca acgctat 



12 



niiA 

Artificial 



- .synthetic, EpiNE3 (13-21) DNA 
1 '2 9 

;cg^. c^ gttt::ttctc acgctat 



1 10 

r.liA 

Artif ici al 



-yntheti-, EpiHE6 (13-21) DNA 
■jcg*. ::g gtttcttcca acgctat 



; 11 
■ / 

2 jA 

Artificial 
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synthetic, EpiNE7 (13-21) DMA 



• 111 

r. ..--gt - g ctatgttccc acgctat 



A >■ f.. i f i c i a 1 



; ■-: ■ synthetic, EpiNE4 (13-21) DMA 
rj:;' ' 11/ 

:r *: 7 cgt ctatcttccc aogctat 



2 7 



'■. ■ A 1" t. i f i c i a 1 



synthetic, EpiHEB (13-21) DMA 



't. *. icgr ■^■■j ctatcttcaa acgctct 



"i 1 4 
TMIA 

Artificial 



ynthetic, EpiMEl (13-21) DMA 



:-:t. goat eg ctttcttccc acgctat 



27 



■ 1 V • 115 



:i f icial 



• ynthetic, EpiME5 (13-21) l>MA 



:ca* :g ctttcttcca acgctat 



27 



r i:a 

Aytificia] 



ii.pi22 ii3-2i) uinA 



.16 



Paae 4 6 



La :iner7L. ST25.txt 

.t--j^atcg ctttgttcaa acgctat 



. 0 ' 1 ; 7 

. i • 1 ^ 

. .■ ■ D:iA 

, : Artificial 



synthetic, EpiC 1 and 11 (15-19) DNA 

• i:7 
.j-.i'jittt :t ccaaa 



. I:: • i:S 

15 

_ : _ ■ D:iA 

J 1 : Ai tif icial 



synthetic, EplC 7 (15-19) DNA 



118 

:ttt :t t caaa 



15 
D'jA 

A? tif icial 



s'.Tither ic, F.piC8 (15-19) DNA 



1 1 9 

; t a t J" a c c c: c a 



: ■ 15 0 

.■il ■ 15 

.11 ■ d:;a 

. 1 • Artificial 



synthetiic, EpiClO (15-19) DNA 



•.ttt It; tccaa 



. ■ ■ 1.1 

. 1_ • C^IA 

. : "-■ - Artificial 



• synthetic, EpiC2Q (15-19) DNA 

■ ■ 121 

- ■: ::tat :t cccca 



21 



15 



15 



15 



15 
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:211 
:;:12 
213 



PF.T 

Artificial 



2(t.: 



s\'nthe3tic, amino acid seq 1 



[•■I-.--. Lys l.ys Ser Leu Val Leu Lys Ala Ser Val Ala Val Ala Thr Leu 
1 5 10 15 



^^:■li Pro Met Leu Ser Phe Ala Ala Glu Gly Asp Asp Pro Ala Lys Ala 
20 25 30 



Ala Phe Asn Ser Leu Gin Ala Ser Ala Thr Glu Tyr lie Gly Tyr Ala 
:;; ^, 4 0 4 5 



^ro /ila Met Val Val Val lie Val Gly Ala Thr lie Gly lie Lys Leu 
,-0 5 5 60 



Pne :.ys Lys Pne Thr Ser Lys Ala Ser 

7 0 



iLl- 

d: v. 

Artif r c.ial 



syn":het^c, oligo #12 



iTi^ s (i: r e.fiture 
(21)7. (22) 
n :..s a, c, g, : r t 



iri ..sc_re iiture 
(2^)7. {2o) 
n ::.3 a, z, g, or t 



sc_.f e -J tore 
(..:'^)7. (23) 

n ...s a, z, q, 



or t 



■ :-L_M ■ 123 

"I ::g "i ".rcgcao gcgt acctgc nnknnknnkg cLyaaggtga tgatccggcc aaagcggccg 



60 
64 



;l J - 12 4 
: 1 • 7 J 
; 1 0 • DNA 
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synthetic, oligo #12a 



misc_f ea ::ure 
1 2 1 ) T . ( 2 } 
ri 13 a, o, g, or t 



m : sc_f ea cure 

n is a, Sf Qr cir t 



2L\ ' m :.s ::_f ea ture 

1 2 1- - n is a , c , g , or t 



rn_sc refj-ure 
(30)7. ['<1) 
n .IS a, g, c^r t 



i j - m L s c_f e a t. ur e 
j:; ■ (.^3) . . (34) 
.' ■ n i s a , cj , (J , or t 

j.jcgc:it gcgracctgc nnknnknnkn nknnkgctga aggtgatgat ccggccaaag 
g-:;-.:gcg -c 



60 
70 



1 .:- 



:;t:A 

Artificial 



syntheri::, C'ligo #12b 



rri :. sc_f e h ture 

f ;;■■..(_ 2 ) 

n is a, g, cr t 



rr Lsc_fe ^ture 
(74 ^ . . (-:.) 
n is a, '".-r t 



n. s ::_f eature 
( 2 '7 ) T . (73) 
n 13 a , I! , J , 



mis:: f^^ature 
(30)7. ,31) 
n is a , c , g , or t 
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mi 3c_f eature 
{::-3) . . (34) 
n Ls a, c, g, or t 



m:; s z fea"':ure 
(;:o)7. (37) 
n IS a, 'ii, or t 



m,. s z:_f eature 

n is a, 2, or t 



cgcat gcqtacctgc nnknnknnkn nknnknnknn kgctgaaggt gatgatccgg 
gcgg-:: cgcgcc 



60 
7 6 



1 ."; 6 
2 - 
D - i A 

Artificial 



s vrtthe L ic , oligu #13 



• 1 .". () 

:ggc :y ctttggccgg ate 



2 3 



1 



/"i : t, 1 f 1 c 1 a I 



synthetic, oligo #14 



nil sc_.f ea ture 
i j3) . . (3D) 
n is a, c, g, or t 



IT- . c f ea r.n r-^ 
■ :^":)T. (^3) 
n is a, c, g, or t 



r.i;::c feature 
[''■'->) - . (36) 
n L s a , s , g , or t 



"ga" ccgatgctgt cttttgctnn knnknnkttc tgtctcgagc gcccc 



58 



::ja 



Art i f icial 



Ladner7L. ST25 . txt 



synthetic, oliao #14a 



mi sc__f eature 
(29. . . iz-'') 
n i. 3 a , ■ ; , g , c r t 



miso_f ea tur-f; 
(32) . . [}-■■) 
n is a, or t 



miso_f ea*. ure 

n IS a, :t, or t 



misc__f eca*..ur'L^ 

n .is a, c, L'r t 



iti c: f e a t u r o 

( -1 1) 7 . -I ) 

n i s a , jr t 



cggta cC'rjatgctgt cttttgctnn knnknnknnk nnkttctgtc tcgagcgccc 



60 
64 



1 9 

7;.i 

DtlA 

Art:_f iL-x al 



synthet.L cli jo #14b 



m :_S(::_f ea tur-^ 

n .1 s a , Zf z , .: r t 



mi;rc__f e 3 -ur-j 
(3.M . . ( } 3) 
n i 3 a , z , A , r t 



mis 2 reEitur-:; 

n is a , :: , -i^ , :> r t 



mi sc_f ea t urti 
(38)7. (39) 



Page 



Ladner7L.ST25.txt 

n is a, Cf q, or t 



misc_f eat ur^;: 
(41)7. (4:) 
n is a, Cf <.j, 'jr t 



misc__f *E'a*..ure 
{44)7. (4^-0 
n is a, ■ ^ , or t 



mi 3 0_f ea:;ure 
( 4 7 } . . ( 4 H ) 
n is a, c, j, or t 



11 :^ 

:ggta cc:jatgctgt cttttgctnn knnknnknnk nnknnknnkt tctgtctcga 60 



1?.0 
4 7 

r:;A 

Artificial 



1 

:t:.-j agtcggcttt acactttatg cttccggctc g 



1 V 



l:ja 

JATT. 1 1 j_ c r a -L 



70 



s.ynthetio, original putative RBS 
• 1 0 

..caaag gcttactatg aagaaatctc tggttcttaa ggctagc 47 



di:a 

Art i f icial 



syntheoi::, new RBS 
■ ctg^^o ggaaataaaa tgaagaaatc ::ctggttctt aaggctagc 49 

• 4 "i 
l/!.j". 

A r r i f i s i a 1 

s ■/r..t het i oME 1 6 upper strand 



41 
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3 ■ synthetic, MB16, lower strand 
■I '■.) 0 ' 13? 

^-^--'cgg gcataaagtg taaagccgac tctagag 



1 

3 6 

Artificial 



synthetic, MB2:i insert , upper strand 
1 :.4 

act ccatccccct gttgacaatt aatcat 



: 3 



Artificial 

synthetic, MB2.2 insert , lov/er stand 
1 ': 5 

attaa ttgtcaacag ggggatgggg agtg 



:0 ■ 13 6 

1 : ■ :: 

: ': ■ I * :a 

1 ■ Al- t i f iclal 



-/nthetic, DNA/amino acid for phoA signal peptide 



:::: • :i3) . . (88) 
■It-:: - ::-6 

:^:-tccatg agaoaaaata aa atg aaa caa age acg ate gca etc tta ccg 

Met Lys Gin Ser Thr lie Ala Leu Leu Pro 
1 " 5 10 

y. -tg ttt acc cct gtg aca aaa gcc cat ccg gat 
.'J leu --he Thr Pro Val Thr Lys Ala Arg Pro Asp 

15 20 



37 



36 



34 



5 2 



[■FT 

Ai tif icial 

^\-nthetic, DNA/aT.ino acid for phoA signal peptide 
i:-.7 



Page 5 3 



Ladner7L.ST25.txt 
vs Gin Ser Thr He Ala Lou Leu Pro Leu Leu Phe Thr Pro Val 
5 10 15 



ys Ala Arg Pro Asp 

20 



13^ 
210 
L)t:A 

Ar f :.cial 



gene promoter and signal sequence; signal peptide 



: 1 6 ) . . ( 2 1 0 ) 



.aajga a<jagt atg agt att caa cat ttc cgt gtc gcc ctt att ccc 
Met Ser lie ■ ^ 1 n His Phe Arg Val Ala Leu lie Pro 
1 5 10 

.tt ccg 'ijca ttt tgc ctt c -t gtt ttt get cat ccg 
he AJa Ala Phe Cys Leu Pro Val Phe Ala His Pro 

20 25 



PFl 

Ai t i f icial 



amp gene promoter and signal sequence; signal peptide 



■er :ie -Oln His Phe Arg Val Ala Leu He Pro Phe Phe Ala Ala 

5 10 15 



'yc T,,-Mj Pre: Val Phe Ala His Pro 

2 0 2 5 



: -1 0 
I : : A 

Ar ^:if icial 



s-/nthetic, m.utagenrc cligc--nt 



60 



•cg':^^:.q gc^.acttttcg gggaaatgtg cgcggaaccc ctatttgttt atttttctaa 
ittc^a atatgtatcc gctcatgaga caataaccct gataaatgct tcaataatat 120 



171 



210 



• 1 4 iJ 

cagcgg cgccagaara gaaag 
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14 1 
15 

Artificial 

synthetic, adapter for second Marl site, upper strand 

^■''^ 15 

tgacg cccgt 

142 

1 ? 

on A 

hr tificial 

s-/nthetic, adaptor for second Narl site, lower strand 
' .1 > 

19 

cgcjg-:: gccagaata 

• 14 3 

• 4 02 
DliA 

Ai tif icial 



synthetic, DNA for Table 3, encodes 1D122 



mi . s c f e a t u r e 
(10)7. (12) 

"nnn" is "ten" cr "agy", n is a, c, g or t 



rr:.3C_f eature 
(13) . . (15) 

"nnn" is "ttr" or "ctn", n is a, c, g or t 



rr r sc_f eature 
( 1 8 ) . . ( z 1 ) 
n is a, <::, g, or 



rr.:. sc_f eature 
(27) . . i27) 
n is a, Cr q, or 



nil s c_r eature 
( 2S ) 7. ; 30) 

"nnn" rs "ten" or "agy", n is a, c, g or 



rTL^sc feature 
,13)7. (33) 
n is a , c , g , c r u 

Pac 



LadnerVL, ST25 - txt 



misc_f eature 
(3b) . . (36) 
n i ;3 a , c , q f c r t 



Tc.Ls 2 f ea*:ure 
(3M)T. (39) 
n is a, Cf q, or t 



mis eat-ure 
(42) . . .42) 
n is a, q, or t 



mis ::_f earure 
( 4 5 ) . . i 4 0 ) 
n IS a, q, or t 



m L s r'_f eat.ur^'^ 
( 4 ) . . ; 4 rl ) 

"nnn" is "ti.:r" c-r "ctn", n is a, c, q or t 



misc_f eature 
(51) . . ( 1 ) 
n is a, Of q, or t 



mis c_f ea-ur-3 
(54) . . (54) 
n is a, o, vj, or t 



m^sc t^-a'ture 
(58)7. (GO) 

"nnn" is "tcr" or "ctn", n is a, c, g or t 



misc_f 'L^a ture 
(61) . . (63) 

"nrn" i.s "t -n" or "agy", n is a, o, q or t 



m.is c_f ea 'r.ure 
( t 2 . . . i; '5 -1 ) 
n is a , , g , r t 



rr.i sc_f e.-ature 
(70) . . ( 72) 

"r.nn" is "cgn" or "agr", n is a, c, g or t 



nii sc_f e Hiture 
(75) . . (75) 
Ti 13 a , c , g , 



mis s_r e ature 
( a 5 ) . . ( 37 ) 

"nnn" is "rtr" ^r "ctn", n is a, g oi 
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misc_f eatur^-.' 
(93) . . (93) 
n is a, c, 



misci^f eatur^-^ 
(96) . . (9-0 
n is a, c, 

misc_f ea'.ure 
(103) . . (102) 
n is a, -Zf 'J, 

mis eatur^j 
( 1 ') I) . , 

n i.s a, ::, A, 



mis ::_f ear^ur--; 
(lO:-') . . (108; 
n is a, c, 



mis-.:_ f ealur-i; 
(11/)". . (117: 
n is a , c , 7 , 



mis .:__f ea*:u l^^ 
f lis ) . . ( 13 0 ^ 
"nnn" is **:.::Tn" or "agr", n xs a, c, g or 



Tnis--j_f eaturo 
(13 ;0 - • ( i3 9) 
n IS a, t 



miS'::_f eat-jr e 
(111) . . ( 144 ; 
n is a, -Zf 'j, '^r t 

mis f ea tur o 

( 1 ■: :)y . . (1 3 ; 

n Is a, c, :"J, -"^r t 

mis featur'e 
(1: 3y. . ( 15;0 
n is a, c, g, sr 0 



mis r_f eatui e 

/ 1 C- .1 \ 'It: - , 

y '± I . . . . 

"nr.n" is "t^r" or "ctn", n is a, c, g or t 



mis o_ f e c'l z U2~ e 
(1657. . 163 ; 

Page 3 



or t 



■i-r t 



■sr t 



or t 
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n i 3 a , c, g , o r t 



mis r_f eatur^-' 

(17Ly. . (171; 

n is a, c, or t 



mis-.:__tearur- 
( 1 7 '^^ ) ■ , . (17 7; 
n i a , Cf 7 , ■: r t 



mis-.^,_f eature 
(ie':y. . (180 : 
n is a, c, g, or t 

mis.": feature 
( 1 y . . (18 6 : 

"nr.ri" is "c jn" or "agr", n is a, c, g cr t 

mis r._f eatui ^-f 
(If-) . . (18'?.: 
n :..s a, c, g, or t 



m^s .'_f eatur-"i 
(!!> ; ) . . (195 ■ 

"nr.ri" is "cjn" or "agr", n is a, c, g or t 



mi s-:__f eaturo 
f i i 1 :t- ) . . (710; 

"i.iin" is "ojn" or "agy", n is a, c, g or t 



m.:.S'':_f e a^ut:e 
(:.:13) , . (il3; 
n IS a, <::, j, or t 



mis -^^f eanur e 
;:^y. . (228; 
n IS a, 7, cr t 



mi..:: :_f e a *. ur ■? 
(.: : ly. . (731 . 
n .. s a, g, i-r t 



m s : f e a u r 
{.■J-y. . (737) 
n IS a, :>r t 



m.. s ea *::^ai e 
(7 ; )) . . (74CO 
n is a, c, 



mtis ^ feature 
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(24?) . . (243) 
n 1.-; a, or t 



(.M^O . . {24G; 
n a, .u 



m.i. 3- :_f ea^Mre 
(j^;:) . . (;:52; 
n :l3 a, or t 



mi3 0_f eat. jro 
(26: ) . . (2tl) 
n 1.3 a, If or t 



J re a*, ur--.; 
(2-;4y . . ( .'64 ■ 
n a, u 



mis :_f eaouro 
(27M) . . (270: 
n ls^ a, '1, -T, or t 



( . / y ) . . ( 2 7 3 : 

n i:^^ or t 



2' o s "ton" or "agy", n is a , c , g 



m ._o -^^f oa*: ur^ 
(2:: :.) . . (. 8!) ■ 

"nr.r/' is "ttr" or "ctn", n is a, c, g c^r t 



m :.o ::_f ea" ur e 
(2-iy. . (291; 
n :i .^^ a , o , g , (zr t 



rr. 1 s f e a ^; u r 
(.":';^2y. . (294 j 

"::r.ri" is "r :n" or "agy", n is a, c, g or t 



rr ... 0 : f ea ur o 
(2';wy. . (797) 
n is a, r, 



mi 0 ::_f ea t o.: 



a, o, g, or t 
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misc_f mature 
(3127. . (?12) 
n i:r a, (■;., Q, or t 

mis - :_f na*. art.' 

{ 3 1 *■■ y . . ( 1 ■' " 

n i a, c, or t 

mi 5 (tat u ro 
(32-1) . . ( o2-; . 
n i a, (j, ':-r t 



mi S'j_f fja-r- urcj 
(33M) . . (33:-)} 
n i;-: a, q, 'jr t 



mi;^ ..:_f ea- u r^-; 
(33 H) . . ( :3 
n a, --jr t 



mi s -.:_f '^^ai u 
(33o) . . (33^5) 
n a, 5, -j-r t 



mi 5;o_f ':;at u r--; 
(343) . . (343; 
n a, r , q, :-r t 



mis-.: f *:. u r~^? 
(34 5". . ( j4 
n IS a, -^r t 



mis ::_f ea*: ure 
(343) . . (:4:i ■ 
n _s a, g, i^r t 



mis-:_f ea*. 

( 3 3 1) . . { --3 : . 

n - s a , / g , : r t 



mi so_f -Ba *- r-s 
(33 /) . . ( •■3^ ) 
n 13 a, ■: r t 



mis eat ^ re 
(3'f4) . . (366) 

"ntn" is "t:.r" or "ctn", n is a, c, g or t 



misc eat ^re 
(3bl^ . . (3ol} 
n is a, c f g, or t 
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misc_f eature 
J2:- (38."!) . . {384 ) 

;;3> "nnri" is "ten" or "agy", n is a, c, g or t 



rai:.; : feature 
(390y. . (390) 
n IS a, c, J, or t 



mis-.: featui'e 
(39iy. . (393) 

"nnn" is "t -n" or "agy", n is a, c, g or t 



3 ■■ 

3 1.-' mise__f eature 

33 > (394) . . (39b) 

3"; • "nnn" is "t^r" or "tga' 



mi s :: feature 
(3'Wy . . {3^t9) 

ear" or "tga' 



m3.se_f eature 
( 4 '"f 0 ) . . (4 0 ] 

"nnn" is "tar" or "tga' 



4 0e • 14 

.ga^raa^^n nnnnngtnnn naargennnn gtngcngtng cnaennnngt nccnatgnnn 



ne Vai Tyr Gly 31 y Cys Arg Aia Lys Arg ^sn Asn rnt; i.y:D be 
3 5 4 0 



60 
130 



403 



.-"leevaenn nnconcj-i\-^tt ytgynnngar eenecntaya enggnccneg yaargcnnnn 

.n i-..hcgn-_ ayttye^yaa ygcns^rgen ggnnnntgye araeneeyge ntayggnggn 130 

■::ynrLngen:i arnnnaayaa yttyaarnnn gengargayr gyaegcgnac ntgyggnggn 24l) 

■::ngengarg gngay.jaycc ngenaargen gcnttyaayn nnnnnearge nnnngcnacn 300 

i::\:ayath:-] gntayg-::ntg ggenatggen gtngtnathg tnggngenac nathggnath 360 

atrnnnttyii araare^yac nnnnaargen nnnnnnnnnn nn 

- 14 4 

■11- 53 

■ 1 ' PRT' 

_ 1 :■ • BO'S t a urus 

4-::3 > 14 4 

•o -^ro Asp ?he 3ys Le j Glu Pro Pro Tyr Tnr Gly Pro Cys Lys Ala 
5 10 15 

- ^^e lie Arg Tyr Phe Tyr Asn Ala Lys Ala Gly Leu Cys Gin Thr 

20 25 30 



A C. 
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i^lu Asp Cys Met Arg Thr Cys Gly Gly Ala 
■-..0 " 5 5 



•In ■ 14 5 

1 ] • 5 

.11 ■ PrT 

: 1 :' • Ai tlf iclal 



■ _11-. • E-gineered B-PTI from MARf:87 

■ 4 0C: • 14 5 

A>g tro Asp ?he Cys Leu Glu Pro Pro Tyr Thr Gly Pro Thr Lys Ala 
1 " 5 IC' 15 



■'■■^ ' Ic ^ le Arq Tyr Phe Tyr Asn Ala Lys Ala Gly Leu Cys Gin Thr 



P:-.-^ Va^ ':'yr Glv Gly Thr Arg Ala Lys Arg Asn Asn Phe Lys Ser Ala 

4 0 4 5 



/*.sp 7'/s MeL Ai g Thr Cys Gly Lj] y Al 
^ 0 ' 55 



110 • 14 6 

.C.l ■ 5o 

. ■ 1.2 ■ PF'T 

. L-. ■ Ar-if:i.clal 



22.;; • Engineered B-PTI from bdARKf- 7 
4:):.) • 14b 



^.L-g --ro Asp ?^he Cys Leu Glu Pro Pro Tyr Thr Gly Pro A^a Lys Ala 

5 10 15 



r-e Arg Tyr Phe Tyr Asn Ala Lys Ala Gly Leu Cys Gin Thr 

20 " 2,^ 3'i 



."al l^yr '^ly Gly Ala Arg Ala Lys Arg Asn Asn Phe Lys Ser Ala 
■] 4 0 4 5 



Asp -L/s Met Arg Thr Cys Gly Gly Ala 
1 0 5 5 



: 1 :■ ■ 14 7 

i: ■ 6 7 

.1.:. - tR'V 

:i ? ■ E taui 
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r'he Gin Thr Fro Pro Asp Leu Cys Gin Leu Pro Gin Ala Arg Gly Pro 
1 5 10 15 



C.vs Lys Ala Ala Leu Leu Arg Tyr ?he Tyr Asn Ser Thr Ser Asn Al,: 
10 .:5 ;io 



(.:ys Glu Pro r'he Thr Tyr Gly Gly -Zys Gin Gly Asn Asn Asn Asn Phe 

"'35, 4 0 4 5 

illu Thr Thr Glu Met Cys Leu Arg lie Cys Glu Pro Pro Gin 31n Thr 

50 55 60 



sp Lys Ser 



'210 



14 e; 
PFlT 

Bos taurui 



•:jl3 
•:.;C0:- 118 

T h 2 ■ Glu 7ii" g y r o As p Phe C y s 
5 



_i e u J 1 u Pro Pi 

10 



15 



r/s Ala Ala Met lie Arg Tyr Phe Tyr Asn Ala Lys Ala Gly Phe C:^^s 
; 0 -5 3 0 



;iy Cys -Arg Ala Lys Ser Asn Asn Phe Ly; 
4 0 4 5 



Ser Ala 'llu Asp Cvs Met Arg Thr Cys Gly Gly Ala 
:>o ^ 5 5 60 



IC • 14 9 
1: ■ 51 



PRT 

Ar:tif:.clal 



■:t11 • S':nisynrheric BPTl, TSCH8'' 
■:400 ' 14 3 

Arg Pro Asp Phe Cys Leu Glu Pro Pro Tyr Thr Gly Pro Cys Val Ala 



1 



10 



15 



Arg lie lie Arg Tyr Phe Tyr Asn Ala Lys Ala Gly Leu Cys Gin Thr 
■> n ^ 1 0 



Phe Val Tyr ^ly Gly eys Arg Ala Lys Arg Asn J^^n rht= Lys Ser 
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Glu Asp Cys Met Arq Thr Cys Gly Gly Ala 
^ 0 5 5 



' 1 ] ■ 5? 
..11 • PF;T 

■ Art. ificial 



- ^i: - Semisynthetic BPTl, TSCH87 
■ 4 Or - 15ij 

A: -J Pro Asp ?he Cys Leu C^lu Pro Pro Tyr Thr Gly Pro Cys Gly Ala 
: ' 5 10 15 



:ie lie I\rq Tyr Phe Tyr Asn Ala L^ys Ala Gly T,eu Cys ir^ln Thr 
; 0 25 30 



l-r.o Val Tyr i'^ly Glv Cys Arg Ala Lys Ai-g Asn Asri Phe Lys Ser Ala 
35 ^ 4 0 4 5 



J I u Asp Cys !-iet Arcj Thr Zys Gly Gly Al. 
5 0 5 5 



j:.0 ' 151 

. 11 ■ 5f 

."11 • Pr.T 

11.:; ■ Artif Lcial 



■_i;s- Semisynthetic BPTI, TSC:487 
• 4:')i"; • 151 

Ar-j Pro Asp Phe Cys Leu Glu Pro Pro Tyr Thr Gly Pro Cys Ala Ala 
1 ' 5 10 15 

.-.tg Tie Tie Arg Tyr Phe Tyr Asn Ala Lys Ala Gly Leu Cys Gin Thr 

10 ' 15 3 0 



-/al Tyr Gly Gly Cys Arg Ala Lys Arg Asn Asn Phe Lys Ser Ala 
0 4 0 4 5 



u Asp i.:'/s Met Arg Thr Cys Gly Gly Ala 

50 55 



PKT 

Artificial 



15' Semisynthetic BPTI, TSCH87 
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<-400:> 152 

Arq ->ro A;^p Phe Cys Leu Glu Pro Pro Tyr Thr Gly Pro Cys Leu Ala 

10 15 



Ar-:i Tie He Arg ^I'yr PLe Tyr Asn Ala Lys Ala Gly Leu Cys Gin Thr 

2 0 " 2 5 3 i 



he Val T-/r Gly G,..y Cys Arg Ala Lys Arg Asn Asn Phe Lys Ser Ala 
3 5 4 0 4 5 



i"^:u Asp Cys Met Arg Thr Cys Gly Gly Ala 
50 55 



■■■ ' rr . 1_ 

211> 5e 

212> PPT 

213: • Ai't" i f -vcial 

2 2 'J. • 

223 - SerT,isynthe::ic BPTI, T3CH8^ 
4 0 ' 1 5 1' 

--'rn Aso Phe i:ys Leu Glu Pro Pro Tyr Thr Gly Pro Cys He Ala 

10 15 



^ -u,:. Arg T^/r Phe Tvr Asn .Ala Lys Ala Gly Leu Cys Gin Thr 

20 25 3'^ 



Va2 Tyr ^'^ly :31y Cys Arg Ala Lys Arg Asn Asn Phe Lys Ser Ala 
' 4 0 4 5 



;iu Asp C';s Met Arg Thr Cys Gly Gly Ala 
5C ^ 5.0 



IC- 154 

LI ■ S'c 

■ PPT 

• Ar* i f : cial 



■:.^;:H Enuineere :i BPTI, A'JEFST 
■:4'J J.' 151 



Arg Pro A.;p Phe Cys Leu Glu Pro Pr^ Tyr Thr Gly Pro Cys Lys Ala 

^ 5 1 '~ 15 



Arg He I^e Arg Tyr Phe Tyr Asn Ala Lys Ala Gly Leu Cys Gin Thr 

2 0 2 5 ^ ' 



Phe Val Tyr Gly Gly Cys A.rg Ala Lys Arg Asn Asn Phe Lys Ser Ala 
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3 5 4 0 4 5 



Glu Asp C\.'S Glu Arg Thr Cys Gly Gly Ala 
5 0 5 5 



•■.;io:- ij. 

• ;.ll:- 60 

-OlO:' Deridrcaspis polylepis pDlylepis 
■ .00:- 

'';in '-'ro [-^u Arg Lys Leu Cys He Leu His Arg Asn Pro Gly Arg Cys 
15 10 15 



■yr ■"LLn L'/s He Pro Ala Phe Tyr Tyr Asn Gin Lys Lys Lys Gin Cys 

-'0 2 5 3 0 



u ^^ILy I'r.e Thr Trp Ser Gly Cys Gly Gly Asn Ser Asn Arg Phe Lys 

4 0 4 5 



■:r :ie G.u Glu Cys Arg Arq Thr Cys lie Arg Lys 

[ ; c an 



210 • 156 

211 - 5'; 
.12 ■ PRO 

.'I.':; • Ds;^r:droaspi s polylepis p'Clylepis 



"la Ala I -/s Tyr Cys Lys Leu Pro Leu Arg He Gly Pro Cys Lys Arg 
5 10 15 

L\'s Tie Pro Ser Phe Tyr Tyr Lys Trp Lys Ala Lys Gin Cys Leu PrD 

2 0 -'5 30 

Ph^ Asp Tyr Ser Gly Cys Gly Gly Asn Ala Asn Arg Phe Lys Thr He 
- 4 ij 4 5 



^lu (■■•/s Arg Arg Thr Ovs Val 31 y 
SO ' 5 5 



• 2 1 1; • 1 5 7 

■ 21H 5'; 

• 2H • Pr.T 

■ 211 ■ Hemachatus hemachates 
-.4 0 :■ - 157 

Arg Fro Asp Phe Cys Glu Leu Pro Ala Glu Thr GJ y Leu Cys Lys Ala 
1 5 10 1- 
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Tyr lie Arg Ser Phe His Tyr Asn Leu Ala Ala Gin Gin Cys Leu Gin 

20 25 30 



Lhe lie Tyr Gly Gly Cys Gly Gly Asn Ala Asn Arg Phe Lys Thr lie 
3 .:l 0 4 5 



Glu Cys Arq Arg Thr Cys Val Gly 

5 0 ^ 5 5 



-210- 15:-: 

- ;. 11 ■ 57 

-2 12-- PPT 

■ J 13 ' Na 1 a nivea 

' 4 Oil - 15 r 

Ar^ Pro P.ig Phe Cys Glu Leu Pro Ala Glu Thr Gly Leu Cys Lys Ala 



A:-g lie Aig Ser Phe His Tyr Asn Arg Ala Ala Gin Gin Cys Leu Glu 
2 0 2 5 3':) 



.re i y r '■.j ±y '^ixy — Y oj.y r^cjn j-i-i-u ^i^ii ^.^.-^ ^ ^ ^ 

2.L ^ 4 0 4 5 



Asp Glu Cvs His Arg Thr Cys Val '.^ly 
.'.Q ^ 5 5 



■ J 10 • 152 

■ _12 • 60 

■ J 12 • PPT 

■ ..'IG • Vifjera russelli 
-4 0U ■ 15- 

{•13 '-sp I-^-q ^ro Thr Phe Cys Asn Leu Pro Pro Glu Ser GLy Arg Cys 
15 10 15 



■a :':ly His Tie Ara Arg lie Tyr Tyr Asn Leu Glu Ser Asn Lys 'Oys 
20 ^ 25 30 



.ys Val Pr.e Phe Tyr Gly Gly Cys Gly Gly Asn Ala Asn Asn Phe Glu 
:-T 4 0 4 5 



hr Arg Asp Glu Cys Arg 3iu Thr 2ys bly Gly Ly; 
:0 55 60 



2 1 • 1 ^- " 
.11 ■ 64 

..12 ' pp;: 

1 : • Ca rer sp . 
4 02 • 12 -J 
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Glx Gly Asp Lys Arg Asp lie Cys Arg Leu Pro Pro Glu Gin Gly Pro 
15 10 15 



Cys Lys Gly Arg Leu Pro Arg Tyr Phe Tyr Asn Pro Ala Ser Arg Met 
20 25 30 



Cys Glu Ser Phe lie Tyr Gly Gly Cys Lys Gly Asn Lys Asn Asn Phe 
35 4 0 4 5 



Lys Thr Lys Ala Glu Cys Val Arg Ala Cys Arg Pro Pro Glu Arg Pro 
50 55 60 



<210> 161 

<211> 53 

<212> PRT 

<213> Helix pomatia 

<400> 161 

Glx Gly Arg Pro Ser Phe Cys Asn Leu Pro Ala Glu Thr Gly Pro Cys 
1 5 10 15 



Lys Ala Ser lie Arg Gin Tyr Tyr Tyr Asn Ser Lys Ser Gly Gly Cys 
20 25 30 



^In Gin Phe lie Tyr Gly Gly Cys Arg Gly Asn Gin Asn Arg Phe Asp 
35 4 0 4 5 



Thr Thr Gin Gin Cys Gin Gly Val Cys Val 
50 55 



<210> 162 

<211> 57 

<212> PRT 

<213> Dendroaspis angusticeps 

<400> 162 

Ala Ala Lys Tyr Cys Lys Leu Pro Val Arg Tyr Gly Pro Cys Lys Lys 
1 5 10 15 



.ys Phe Pro Ser Phe Tyr Tyr Asn Trp Lys Ala Lys Gin Cys Leu Pre 
20 25 30 



Phe Asn Tyr Ser Gly Cys Gly Gly Asn Ala Asn Arg Phe Lys Thr lie 
3 5 4 0 4 5 



Glu Glu Cys Arg Arg Thr Cys Val Gly 

50 55 



<210> 163 
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:211 
■212 
-213 



59 
PRT 

Dendroaspis angust iceps 



''400:> 163 

Gix Pro Arg Arg Lys Leu Cys lie Leu His Arg Asn Pro Gly Arg Cys 
15 10 15 



Tyr Asp Lys lie Pro Ala Phe Tyr Tyr Asn Gin Lys Lys Lys Gin Cys 
20 25 30 



Glu Arg Phe Asp Trp Ser Gly Cys Gly Gly Asn Ser Asn Arg Phe Lys 
35 40 45 



Thr He Glu Glu Cys Arg Arg Thr Cys He Gly 
50 55 



<210> 164 
-:211> 57 
<212> PRT 

<2 13> Dendroaspis polylepis polylepis 
< 4 0 0 > 164 

Arg Pro Tyr Ala Cys Glu Leu He Val Ala Ala Gly Pro Cys Met Phe 
15 10 15 



Phe He Ser Ala Phe Tyr Tyr Ser Lys Gly Ala Asn Lys Cys Tyr Pro 

20 25 30 



Phe Thr Tyr Ser Gly Cys Arg Gly Asn Ala Asn Arg Phe Lys Thr He 
35 40 45 



Uu Glu Cys Arg Arg Thr Cys Val Val 
50 55 



<210> 165 
^211> 5 9 
<212> PRT 

<2 13^ Dendroaspis polylepis polylepis 
-:400^ 165 

Lou Gin His Arg Thr Phe Cys Lys Leu Pro Ala Glu Pro Gly Pro Cys 
15 10 15 



jys Ala Ser He Pro Ala Phe Tyr Tyr A.sn Trp Ala Ala Lys Lys Cys 
20 25 30 



;in Leu Phe His Tyr Gly Gly Cys Lys Gly Asn Ala Asn Arg Fhe Ser 
3 5 4 C 4 o 
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Thr lie Glu Lys Cys Arg His Ala Cys Val Gly 
50 55 



<210> 166 

<jll> 61 

<212:> PRT 

<213> Vrpera ammodytes 

<400> 166 

Glx Asp His Pro Lys Phe Cys Tyr Leu Pro Ala Asp Pro Gly Arg Cys 
1 5 10 15 



Lys Ala His lie Pro Arg Phe Tyr Tyr Asp Ser Ala Ser Asn Lys Cys 
20 25 30 



Asn Lvs Phe lie Tvr Glv Gly Cys Pro Gly Asn Ala Asn Asn Phe Lys 
35 ^ ^ 40 45 



Thr Trp Asp Glu Cys Arg Gin Thr Cys Gly Ala Ser Ala 
50 55 60 



<210> 167 
<211> 62 
<212> PRT 

<213> Vrpera ammodytes 
<400> 167 

Arg Asp Arg Pro Lys Phe Cys Tyr Leu Pro Ala Asp Pro Gly Arg Cys 
15 10 15 



.eu Ala Tyr Met Pro Arg Phe Tyr Tyr Asn Pro Ala Ser Asn Lys Cys 
20 25 30 



Glu Lys Phe lie Tyr Gly Gly Cys Arg Gly Asn Ala Asn Asn Phe Lys 
35 40 45 



Thr Trp Asp Glu Cys Arg His Thr Cys Val Ala Ser Gly lie 
50 55 60 



<210> 168 

<211> 62 

<212> PRT 

<213;- Bungarus fasciatus 

<400> 168 

Lys Asn Arg Pro Thr Phe Cys Asn Leu Leu Pro Glu Thr Gly Arg Cys 
l' 5 10 15" 



jH. 3 n. i-i _L a Ij e u j_ j_ e z:' r o r-i .l a r n e i y r i y r r\ s n ^ e r H i s r; e u ri r s ij y s ■ _ y s 
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Gin Lys Phe Asn Tyr Gly Gly Cys Gly Gly Asn Ala Asn Asn Phe Lys 
35 40 45 



Thr lie Asp Glu Cys Gin Arg Thr Cys Ala Ala Lys Tyr Gly 
50 55 60 



<210> 169 
<211> 5 9 
<212> PRT 

<213> Anemonia sulcata 
<400> 169 

lie Asn Gly Asp Cys Glu Leu Pro Lys Val Val Gly Pro Cys Arg Ala 
15 10 15 



Arg Phe Pro Arg Tyr Tyr Tyr Asn Ser Ser Ser Lys Arg Cys Glu Lys 
20 25 30 



Phe lie Tyr Gly Gly Cys Gly Gly Asn Ala Asn Asn Phe His Thr Leu 
35 40 45 



Glu Glu Cys Glu Lys Val Cys Gly Val Arg Ser 
50 55 



<210> 170 

<211> 56 

<212> PRT 

<213:-- Homo sapiens 

<400> 170 

Lys Glu A.so Ser Cys Gin Leu Gly Tyr Ser Ala Gly Pro Cys Met Gly 
1^5 10 15 



Met Thr Ser Arg Tyr Phe Tyr Asn Gly Thr Ser Met Ala Cys Glu Thr 

20 " 25 30 



Phe Gin Tyr Gly Gly Cys Met Gly Asn Gly Asn Asn Phe Val Thr Glu 
35 40 45 



Lys Glu Cys Leu Gin Thr Cys Arg 
50 55 



<:210> 171 

<:211:.- 61 

<212:' PRT 

<:213:'' Homo sapiens 

<400> 171 

Thr Val Ala Ala Cys Asn Leu Pro Val lie Arg Gly Pro Cys Zirg a: 
15 10 15 
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Phe lie Gin Leu Trp Ala Phe Asp Ala Val Lys Gly Lys Cys Val Leu 
20 25 30 



Phe Pro Tyr Gly Gly Cys Gin Gly Asn Gly Asn Lys Phe Tyr Ser Glu 
35 4 0 4 5 



Lys Glu Cys Arg Glu Tyr Cys Gly Val Pro Gly Asp Glu 
50 55 60 



<210> 172 
<211> 60 
<212> PRT 

<213> Bungarus mult icinctus 
<400> 172 

Arg Gin Arg His Arg Asp Cys Asp Lys Pro Pro Asp Lys Gly Asn Cys 
15 10 15 



;iy Pro Val Arg Ala Phe Tyr Tyr Asp Thr Arg Leu Lys Thr Cys Lys 
20 25 30 



Ala Phe Gin Tyr Arg Gly Cys Asp Gly Asp His Gly Asn Phe Lys Thr 
35 40 45 



:u Thr Leu Cys Arg Cys Glu Cys Leu Val Tyr Pro 
50 55 60 



<210> 173 
<211> 60 
<212^ PRT 

<213> Bungarus mult icinctus 
<40U > 173 

Arg Lys Arg His Pro Asp Cys Asp Lys Pro Pro Asp Thr Lys lie Cys 
15 10 15 



Cln Thr Val Arg Ala Phe Tyr Tyr Lys Pro Ser Ala Lys Arg Cys Val 
20' 25 30 



}ln Phe Arg Tyr Gly Gly Cys Asp Gly Asp His Gly Asn Phe Lys Ser 
3 5 4 0 4 5 



His leu Cys A.rg Cys Glu Cys Glu Leu Tyr Arg 
:^0 55 60 



:210 174 
-21-..' 5 :i 

:2li > Bos taurus 

Paqe 7: 
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<400> 174 

Arg Pro Asp Phe Cys Leu Glu Pro Pro Tyr Thr Gly Pro Cys Lys Ala 
15 10 15 

Lys Met He Arg Tyr Phe Tyr Asn Ala Lys Ala Gly Phe Cys Glu Thr 
20 25 30 



Phe Val Tyr Gly Gly Cys Lys Ala Lys Ser Asn Asn Phe Arg Ser Ala 
35 40 45 



Glu Asp Cys Met Arg Thr Cys Gly Gly Ala 
50 55 



<210> 175 

<211> 61 

<212> PRT 

<213:- Tachypleus tridentatus 

<400> 175 

Thr Glu Arg Gly Phe Leu Asp Cys Thr Ser Pro Pro Val Thr Gly Pro 
1 c in 15 

I .J -1- w -1 ' 



Cys Arg Ala Gly Phe Lys Arg Tyr Asn Tyr Asn Thr Arg Thr Lys Gin 
20 25 30 



Cvs Glu Pro Phe Lys Tyr Gly Gly Cys Lys Gly Asn Gly Asn Arg Tyr 
35 40 45 



Lys Ser Glu Gin Asp Cys Leu Asp Ala Cys Ser Gly Phe 
50 55 60 



<210;> 176 

<211,> 63 

<212> PRT 

<213.> Bombyx mori 

<400> 176 

Asp Glu Pro ?hr Thr Asp Leu Pro He Cys Glu Gin Ala Phe Gly Asp 
15 10 15 



Ala Gly Leu Cys Phe Gly Tyr Met Lys Leu Tyr Ser Tyr Asn Gin Glu 
20 25 30 



Thr Lys Asn Cys Glu Glu Phe He Tyr Gly Gly Cys Gin Gly Asn Asp 
35 4 0 4 5 



Asn Arg Phe Ser rhr Leu Ala Glu ^ys b^u ^oin uy^ ^ys ^le >^sn 

5 0 5 -j 6 0 
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<210> 177 

<211> 56 

<212> PRT 

<213> Bos taurus 

<4 00> 177 

Lvs Ala Asp Ser Cys Gin Leu Asp Tyr Ser Gin Gly Pro Cys Leu Gly 
1^ * 5 10 15 



Leu Phe Lys Arg Tyr Phe Tyr Asn Gly Thr Ser Met Ala Cys Glu Thr 
20 25 30 



Phe Leu Tyr Gly Gly Cys Met Gly Asn Leu Asn Asn Phe Leu Ser Gin 
35 4 0 4 5 



Lvs Glu Cys Leu Gin Thr Cys Arg 
50 55 



<210> 178 

<211> 61 

<212> PRT 

<2 13> Bos taurus 

<400> 178 

Thr Val Glu Ala Cys Asn Leu Pro He Val Gin Gly Pro Cys Arg Ala 
15 10 15 



Phe 71e Gin Leu Trp Ala Phe Asp Ala Val Lys Gly Lys Cys Val Arg 
20 ' ^25 30 



Phe Ser Tyr Gly Gly Cys Lys Gly Asn Gly Asn Lys Phe Tyr Ser Gin 
35 40 45 



Lys Glu Cys Lys Glu Tyr Cys Gly ±le Pro Gly Glu Ala 
50 55 60 



<210> 17 9 

^211> 58 

<212:> PRT 

<2I3^> ArtifjLcial 



<223:-- Engineered BPTI (KR15, ME52) 
<4 00.> 179 

Arg Pro Aso Phe Cys Leu Glu Pro Pro Tyr Thr Gly Pro Cys Arg Ala 
1^5 10 15 



^rg lie lie Arg Tyr Pne lyr Asii mxci ^ys ±\±ci u^y 
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Phe Val Tyr Gly Gly Cys Arg Ala Lys Arg Asn Asn Phe Lys Ser Ala 
35 40 45 



Glu Asp Cys Glu Arg Thr Cys Gly Gly Ala 

50 55 



<210> 


180 


<211> 


59 


<212> 


PRT 


<213> 


Artificial 


<220> 




<223> 


Isoaprot inin 


<4 00> 


180 



Gl:-: Ara Pro Asd Phe Cys Leu Glu Pro Pro Tyr Thr Gly Pro Cys Lys 
1 ^ ^ 5 10 15 



Ala Arg Met lie Arg Tyr Phe Tyr Asn Ala Lys Ala Gly Leu Cys Gin 
20 25 30 



Pro Phe Val Tyr Gly Gly Cys A.rg A.la Lys Ser Asn Asn Phe Lys Ser 
35 40 45 



Ala Glu Asp Cys Met Arg Thr Cys Gly Gly Ala 
50 55 



<::o> 


181 


<2 i 1> 


58 


<j12> 


PRT 


<213> 


Artificial 


<220> 




<223> 


Isoaprot inin 


<4 00> 


lei 



Arg Pro Asp Phe Cys Leu Glu Pro Pro Tyr Thr Gly Pro Cys Lys Ala 
1^5 10 15 



Arg lie lie Arg Tyr Phe Tyr Asn Ala Lys Ala Gly Leu Cys Gin Pro 
20 25 30 



Phe Val Tyr Gly Gly Cys Arg Ala Lys Arg Asn Asn Phe Lys Ser Ser 
3 5 4 0 4 5 



Glu Asp Cys Met Arg Thr Cys Gly Gly Ala 
5 0^ 5 5 



212 
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<:2i:v.- Artificial 
<'220.- 

<2 2 3'.^ Isoaprotinin G-2 
<400.' 182 

Aiq Pro Asp Phe Cys Leu Glu Fro Pro Tyr Thr Gly Pro Cys Lys Ala 
I " 5 10 15 



Arg Met lie Arg Tyr Phe Tyr Asn Ala Lys Ala Gly Leu Cys Gin Pro 
20 25 30 



Phe Val Tyr Gly Gly Cys Arg Ala Lys Arg Asn Asn Phe Lys Ser Ala 
35 40 45 



Glu Asp Cys Met Arg Thr Cys Gly Gly Ala 
5 0 5 5 



<210> 


183 


<211> 


58 


<212> 


PRT 


<213> 


Artif X cial 


<2j0> 




<223.> 


Isoaprotinin 


<400> 


183 



Ar^ Pro Aso Phe Cys Leu Glu Pro Pro Tyr Thr Gly Pro Cys Lys Ala 
1 " ^ 5 10 15 



Lys Met lie Arg Tyr Phe Tyr Asn Ala Lys Ala Gly Phe Cys Glu Thr 
20 25 30 



Pne Val Tyr Gly Gly Cys Lys Ala Lys Ser Asn Asn Phe Arg Ser Ala 
35 40 45 



Glu Asp Cys Met Arg Thr Cys Gly Gly Ala 
50 55 



184 

13 

DNA 

Artif Lcial 



synthetic, Sfil restriction site 



rr.isc_f eature 
( 5 i . . ( 9 ) 

n is a , c , g or t 
134 
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13 



<210:^ 185 

<211> 539 

<212> DrJA 

< 2 1 3 ^ Artificial 

<220:^^ 

<223;^ synthetic, pbd gene pbd modlO 29 III 88 
<400> 185 

cggaccgtat ccaggcttta cactttatgc ttccggctcg tataatgtgt ggaattgtga 60 
gcggataaca attcctagga ggctcactat gaagaaatct ctggttctta aggctagcgt 120 
tgctgtcgcg accctggtac cgatgctgtc ttttgctcgt ccggatttct gtctcgagcc 
gccatatact gggccctgca aagcgcgcat catccgttat ttctacaacg ctaaagcagg 
cctgtgccag acctttgtat acggtggttg ccgtgctaag cgtaacaact ttaaatcggc 



ctttaactct ctgcaagctt crgctaccga atatatcggt tacgcgtggg ccatggtggt 
gg"tatcg-:t ggtgctacca tcggtatcaa actgtttaag aaatttactt cgaaagcgtc 



<210> 136 

<211> 539 

<212> DlIA 

<213^ Artificial 

<220.-> 

<223> DUA/Protein of Table 25 



<220 > 

<221> CDS 

<222> (39) . . (481) 



< 4 ■■ J 0 > 18 6 

cggaccgtat ccaggcttta cactttatgc ttccggctcg tataatgtgt ggaattgtga 

gcggataa-::a attcctagga ggctcact atg aag aaa tct ctg gtt ctt aag 

Met Lys Lys Ser Leu Val Leu Lys 
1 5 

get age grt get gtc gcg acc ctg gta ccg atg ctg tct ttt get cgt 
Ala Ser Val Ala Val Ala Thr Leu Val Pro Met Leu Ser Phe Ala Arg 
10 15 20 

ccg qaz tee tgt etc gag ccg cca tat a -t ggg cec tgc aaa gcg cgz 
Pre Asp Pne Cys Leu Glu Pro Pro Tyr Tnr Gly Pro Cys Lys Ala Arg 
25 30 35 4j 

atz atz eje tat tte tac aac get aaa g::a ggc ctg tgc eag a^c ttt 
lie He Arg Tyr Phe Tyr Asn Ala Lys Ala Gly Leu Cys Gin Tnr Pne 

r: c, c 

^ D -J 

gta ta:: ggt ggt tgc cgt get aag cgt aac aac ttt aaa teg gcc gaa 

Page 77 



180 
240 

300 



cgaagattgc atgcgtacct geggtggcgc cgctgaaggt gatgatcegg ccaaagcggc 360 



420 
480 



ttaatagtga ggttaccagt ctaagcccgc ctaatgagcg ggcttttttt ttcctgagg 539 



60 
112 

160 

208 
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Val Tyr Gly Gly Cys Arg Ala Lys Arg Asn Asn Phe Lys Ser Ala Glu 
60 " 65 70 

gat tgc atg cgt acc tgc ggt ggc gcc get gaa ggt gat gat ccg gcc 352 
Asp Cys Met Arg Thr Cys Gly Gly Ala Ala Glu Gly Asp Asp Pro Ala 
75 80 85 

aaa gcg gcc ttt aac tct ctg caa get tct get acc gaa tat ate ggt 400 
Lys Ala Ala Phe Asn Ser Leu Gin Ala Ser Ala Thr Glu Tyr He Gly 
90 95 100 

tac gcg tgg gee acg gtg gtg gtt ate gtt ggt get ace ate ggt ate 
Tyr Ala Trp Ala Met Val Val Val He Val Gly Ala Thr He Gly He 
105 110 115 120 

aaa ctg ttt aag aaa ttt act teg aaa gcg tct taatagtgag gttaecagtc 501 
Lys Leu Phe Lys Lys Phe Thr Ser Lys Ala Ser 
125 130 



taagc-ccgee t aat gagcgg gctttttttt tectgagg 



<jl0> 187 

<211> 131 

<212> PRT 

<213> Artificial 

<220> 

<223> DNA/Protein of Table 25 
<4no> 137 

Met Lys Lys Ser Leu Val Leu Lys Ala Ser Val Ala Val Ala Thr Leu 
15 10 15 



Val Pro Met Leu Ser Phe Ala Arg Pro Asp Phe Cys Leu Glu Pro Pro 
20 25 30 



Tyr Thr Gly Pro Cys Lys Ala Arg He He Arg Tyr Phe Tyr Asn Ala 
35 40 45 



Lys Ala Gly Leu Cys Gin Thr Phe Val Tyr Gly Gly Cys Arg Ala Lys 
50 55 60 



Arq Asn Asn ?ne Lys Ser Ala Glu Asp Cys Met Arg Thr Cys Gly Gly 
65^ 70 75 80 



Ala Ala Glu Gly Asd Asp Pro Ala Lys Ala Ala Phe Asn Ser Leu Gin 
85^ 90 95 



Ala Ser Ala Thr Glu Tyr He Gly Tyr Ala Trp Ala Met Val Val Val 
100 105 110 



.e Val :;iy Ala Thr He Gly He Lys Leu Phe Lys Lys Phe Thr Ser 



448 



539 
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<210> 188 

<'211> 176 

<;212-> DNA 

<213:'^ Artificial 

< 2 2 0 > 

<223:^ synthetic, Table 26 DnA__seql 
<400;- 188 

ccgtccgtcg gaccgtatcc aggctttaca ctttatgctt ccggctcgta taatgtgtgg 60 
aattgtgagc ggataacaat tcctagggcc gctccttcga aagcgtctta atagtgaggt 120 
taccagtcta agcccgccta atgagcgggc tttttttttc ctgaggcagg tgagcg 176 

<210:-> 18 9 

<2il> 176 

<212> DNA 

<213> Artificial 

<220^ 

<223> synthetic. Table 27 DnA_synthl, upper strand 
<400> 189 

ccgrccgtcg gaccgtatcc aggctttaca ctttatgctt ccggctcgta taatgtgtgg 60 
aartgtgagc ggataacaat tcctagggcc gctccttcga aagcgtctta atagtgaggt 120 
taccagtcta agcccgccta atgagcgggc tttttttttc ctgaggcagg tgagcg 176 

<210> 190 

<211> 100 

<2i2> DNA 

<2 1 3 > Artificial 

<22 0> 

<223> synthetic, Table 27 DUA_synthl, lower strand; oligo #4 
•.'4 0 0:> 190 

cgctcacctg cctcaggaaa aaaaaagccc gctcattagg cgggcttaga ctggtaacct 6 0 

c^i -..attaag acgctttcga aggagcggcc ctaggaattg 10 0 

<-210.> 191 

■:. 171 

<2:2 - DUA 

-:2 1 3 ' Artificial 



<: ^' 2 ■ 1 - 



synthetic, Table 28 DNA Seq 2/Protein 



: _ _ ij 

:22: • CDS 

;222 ^ (25 ) . . (162 } 

:4-J0.' 1 :^1 
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gcaccaacgc ctaggaggct cact atg aag aaa tct ctg gtt ctt aag get 

Met Lys Lys Ser Leu Val Leu Lys Ala 
1 5 

age gtt get gtc gcg acc etg gta cog atg ctg tct ttt get cgt ecg 
Ser Val Ala Val Ala Thr Leu Val Pro Met Leu Ser Phe Ala Arg Pro 
10 15 20 25 

gat ttc tgt cte gag ecg eca tat act ggg ccc tgc aaa gcg cgc ate 
Asp Phe Cys Leu Glu Pro Pro Tyr Thr Gly Pro Cys Lys Ala Arg lie 
30 35 40 

arc cgt act teg aaa gcggetgeg 
lie Arg Thr Ser Lys 





45 


<210> 


192 


<211> 


46 


<212> 




<213> 


Ar'lificial 


<220> 




<223> 


synthetic. 


<400> 


192 



Me^ Lys Lys Ser Leu Val Leu Lys Ala Ser Val Ala Val Ala Thr Leu 
15 10 15 



Val Pro Met Leu Ser Phe Ala Arg Pro Asp Phe Cys Leu Glu Pro Pro 



51 



99 



147 



171 







2 0 2 5 


30 






Ty 




hr Glv Pro Cvs Lvs Ala Arq lie lie Arq 


Thr Ser Lys 










3 5^ ^ ^ 40 ' 


45 






<2 


10> 


193 








<2 


11> 


171 








<2 


12> 


DUA 








<2 


I3> 


Artificial 








<2 


20 > 










<2 


23> 


synthetic. Table 29 DNA_Synth2, upper 


strand 






<4 


0 0 - 


193 










ace 


aacgc ctaggaggct cactatgaag aaatctctgg 


t tctt aaggc 


t agcgttgct 


60 




ege 


gacce tggtaccgat getgtctttt gctcgtccgg 


atttctgt ct 


cgagcegcea 


120 


ta 


"".a :: 


tggqe cctgeaaagc gcgeatcatc cgtacttcga 


aageggetgc 


g 


171 



-2:0-' 194 

-:2:i> 96 

-;212-> DIIA 

■:213 ' Artificial 



< 2 J J 0 - 1 g o TT c , h y b r 1 d. J- z :d u u A_ s y r 
<;4C0.> 194 
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cgcagccgct ttcgaagtac ggatgatgcg cgctttgcag ggcccagtat atggcggctc 60 
gagacagaaa tccggacgag caaaagacag catcgg 96 



<210:> 


195 


<:21l:> 


165 


<212:> 


DNA 


<213> 


Artificial 


< 2 2 1 J > 




<2 2 3> 


synthetic , 



<220> 

<221> CDS 

<222> (10) . . (156) 

<400> 195 

ccctgcaca gcg cgc ate ate cgt tat ttc tac aac get aaa gca ggc ctg 51 

Ala Arg lie lie Arg Tyr Phe Tyr Asn Ala Lys Ala Gly Leu 
15 10 



tgr- cag acc zzt gta tac ggt ggt tgc cgt get aag cgt aac aac ttt 
Cys Gin Thr Phe Val Tyr Gly Gly Cys Arg Ala Lys Arg Asn Asn Phe 
15 20 25 30 



ict teg aaa gcgtcgceg 
rhr Ser Lys 



<2 


1 0 ;> 


196 


<2 


11> 


4 9 


<2 


1 2 > 


PRT 


<2 


:3> 


Artificial 


<2 


20> 




<2 


23> 


synthetic , 


<4 


00 > 


196 



Ala Arg lie lie Arg Tyr Phe Tyr Asn Ala Lys Ala Gly Leu Cys Gin 
15 10 15 



Thr Phe Val Tyr Gly Gly Cys Arg Ala Lys Arg Asn Asn Phe Lys Ser 
20 25 30 



Ala ■r.lu Asp Cys Met Arg Thr Cys Gly Gly Ala Ala Glu Phe Thr Ser 
35 4 0 4 5 



L'.'S 



99 



aaa teg gee gaa gat tgc atg cgt ace tgc ggt ggc gee get gaa ttt 147 
Lys Ser Ala Glu Asp Cys Met Arg Thr Cys Gly Gly Ala Ala Glu Phe 
35 40 45 



165 



21 J > 1^7 
211> 165 
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<212> DNA 

<:213> Artificial 

<220> 

<223> synthetic, Table 31 upper strand, DNA_synth3 
<400 > 197 

ccctgcacag cgcgcatcat ccgttatttc tacaacgcta aagcaggcct gtgccagacc 60 
tttgtatacg gtggttgccg tgctaagcgt aacaacttta aatcggccga agattgcatg 120 
cgtacctgcg gtggcgccgc tgaatttact tcgaaagcgt cgccg 165 

<210> 198 

<211> 97 

<212> DNA 

<213> Artificial 

< 2 2 0 > 

<22 3> synthetic, Table 31 lower strand DNA_synth3 

< 4 0 0 > 198 

cggcgacgct ttcgaagtaa attctgcggc gccaccgcag gtacgcatgc aatcttcggc 60 
cgatttaaag ttgttacgct tagcacggca accaccg 97 

<210> 199 

<211> 168 

<212> DNA 

<213> Artificial 

':223> synthetic. Table 32 DNA_Seq4 /Protein 
<220> 

<2 2 1> CDS 

<222> (10) . . (159) 

< 4 0 (J > 199 

cctcgccct ggc gcc get gaa ggt gat gat ccg gcc aaa gcg gcc ttt aac 51 

Gly Ala Ala Glu Gly Asp Asp Pro Ala Lys Ala Ala Phe Asn 
1 5 ^ 10 

tct ctg caa get tet get acc gaa tat ate ggz tac gcg tgg gcc atg 99 
Ser Leu Gin Ala Ser Ala Thr Glu Tyr lie Gly Tyr Ala Trp Ala Met 
15 20 25 30 

gtg gtg art a^c gtt ggt get acc ate ggt ate aaa ctg ttt aag aaa 147 
Val Val Val lie Val Gly Ala Thr lie Gly lie Lys Leu Phe Lys Lys 
35 40 45 

-itt act t eg aaa gcgtcgggc 168 
Phe Thr Ser Lys 
5 0 



<:ir > 2C0 
•"111;- 5 0 
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<'.220 > 

<223-' synthetic, Table 32 DNA_Seq4 /Protein 
■::400:- 200 

Gly Ala Ala Glu Gly Asp Asp Pro Ala Lys Ala Ala Phe Asn Ser Leu 
15 10 15 



Gin Ala Ser Ala Thr Glu Tyr lie Gly Tyr Ala Trp Ala Met Val Val 
20 25 30 



Val lie Val Gly Ala Thr lie Gly lie Lys Leu Phe Lys Lys Phe Thr 
35 40 45 



Ser Lys 
50 



<21 0> 
<211> 
<2 1 j> 
<213> 


201 
168 
DUA 

Artificial 










<220> 
<223> 


synthetic. Table 33 upper 


strand DNA_ 


synth4 






< 4 C) 0 > 
gctcac 


201 
-ctg 


gcgccgctga aggtgatgat 


ccggccaaag 


cggcctttaa 


ct ct ctgcaa 


60 


gct^ctgcta 


ccgaatatat cggttacgcg 


tgggccat gg 


tggtggttat 


cgtt ggt get 


120 


accatcg<.;jta 


tcaaactgrt taagaaattt 


actt cgaaag 


cg::ct tga 




168 


<210> 
<211> 
^'212:- 
<213> 


202 

93 

DMA 

Artificial 










< 2 2 0 > 


synthetic. Table 33 lower 


strnad DNA 


synth4 






t ca aga 


202 
-go-: 


ttcgaagtaa atttcttaaa 


cagtttgata 


ccgatggt ag 


caccaacgat 


60 


a a c c a c 


3a cc 


atggcccacg cgt aaccgat 


ata 






93 



10:- 203 

< 2ll> 41 

'■2 ; 2> ?RT 

* 213:^ A.rnificial 



''22 3> synthetic. Table 34 protein library BPT - set # 2.1 



rTL i s c J- e d t u r e 

; 6 ) . . ( 6 ) 

Xaa can be any naturally occurring amino acid 
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<220> 

<22 1> Tnisc__f eature 

<222> (8) .7(8) 

<22Z"i^* Xaa can be any naturally occurring amino acid 



r:iisc_f eature 
2> (16)7. (16) 

3^ Xaa can be any naturally occurring amino acid 



<220 
<221 
<2 22 



nisc__f eature 
(18 ) . . (18) 



<223> Xaa can be any naturally occurring amino acid 
<' 2 2 0 > 

<2 21> mi sc_f eature 
<222> (23) . . (23) 

<22 3:> Xaa can be any naturally occurring amino acid 
< 2 2 iJ > 

<22 1> mis cofeature 
<222> (37) . . (37) 

<223> Xaa can be any naturally occurring amino acid 
<400> 203 

Giy Pro Cys Lys Ala Xaa lie Xaa Arg Tyr Phe Tyr Asn Ala Lys Xaa 
5 10 15 

Gly Xaa Cys Gin Thr Phe Xaa Tyr Gly Gly Cys Arg Ala Lys Arg Asn 
20 25 30 



Asn Phe Lys 3er Xaa Glu Asp Cys Met 
35 4 0 



<2i0> 204 

<211> 130 

<2i2> di;a 

<213 > Artificial 
< 2 2 1 J > 

<223> synthetic. Table 34 upper strand vg DNA 



: 1 mis cofeature 

:2.- (22) . . (23) 

: n 1 3 a , c , g , o r t 



mis cofeature 
(2: ) . . (29) 
n is a, c, g, or t 



■nn^ ■' c f e a t u r "2 
( . J 2 ) . . (53) 
n is a, c, 5^ 
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-:220> 

''221-> misc_feature 

<222> (58) . . (59) 

<22 3> n is a, c, g, or t 



22 u ~> 

''. 2 i > 



mis r_f eature 
(73) . . (74 ) 
^ 2 3 > n i s a , c, g , o r t 

< 2 2 0 > 

<221> Tnisc_f eature 

<:222> (115) . . (116) 

<223> n is a, c, g , or t 

^400> 204 

caccctgggc cctgcaaagc gnnkatcnnk cgttatttct acaacgctaa annkggtnnk 60 

tgccagacct tcnnktacgg tggttgccgt gctaagcgta acaactttaa atctnnkgag 120 

qaf^^gcatgc 130 

<210> 205 

<2il> 78 

<2:2> DNA 

<213> Artificial 

<:220> 

<223> synthetic. Table 34 lower stand vg DNA 

< 2 2 C> > 

*^22".> misc_feature 

<222> ( 13) . . (14 ) 

<22 3:> n is a, c, g, or t 

<220> 

<221> r:Tisc_f ea'iure 

^222> (55) . . (56) 

<223> n is a, c, g, or t 

<: 4 0 C' > 2 05 

acggtctgga agnnmatgcc accaacggca cgatrcgcat tgttgaaatt tagcnnmctc 60 
ctaacgtacg cacccacc 78 

^210> 20 6 

<2i::;> S3 

<212> ?RT 

<:21 Artificial 

^2 2 0.-' 

'■:223.-* ^yri*:heLic, Table 35 protein set #2 of BPII2.1 
<-400.> 206 

Leu Glu Pro Pro Tyr Thr Gly Pro Cvs Lys Ala Aso lie Gin Arg Tyr 
1 5 ^ ^ 10 ' 15 



/'T As n / \ _L a l^Y G ^ u G J_ y L € 

2 0 2 5 

Page 
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Cys Arg Ala Lys Arg Asn Asn Phe Lys Ser Trp Glu Asp Cys Met Arg 
35 40 45 



Thr Cys Gly Gly Ala 
50 



<210.> 


2 07 


<211> 


156 


<212^ 


DNA 


<213> 


Artificial 


<220> 




<223> 


synthetic, 


<400> 


207 



ctcgagccgc catatactgg gccctgcaaa gcggatatcc agcgttattt ctacaacgct 60 
gagjgcctgt gccagacctt ttcgtacggt ggttgccgtg ctaagcgtaa caactttaaa 120 
rcgtgggaag attgcatgcg tacctgcggt ggcgcc 156 

<210> 208 

<211> 41 

<2I2> PRT 

<213> Artificial 

<220> 

<223> synthetic. Table 39 protein library set #2 BPII2.2 
<220 > 

<221> nxsc_feature 

<222> (4).. (4) 

<22 3> Maa can be any naturally occurring amino acid 
< 2 2 0 > 

<221> nisc^f eature 

<222> (7) . . (7) 

<22 3> Xaa can be any naturally occurring amino acid 
<2 20 > 

<2^-l:> Tnisc_f eature 

'^222--' ;9) . . (10) 

^223> >:aa can be any naturally occurring amin-: a::id 
'"22 0 > 

<^2l:^ nisc_f eature 

<:22:> : 17) . . (17) 

^\12 3.' Maa can be any naturally occurring aminC' acid 



nisc_f eat ure 
'20) . . (21) 

'•'a a can be any naturally C'ccurring aminc' acid 



t e a t u r e 



'laa can be any naturally 



■ccumng am: 
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<400> 208 

Giy Pro Cys Xaa Ala Asp Xaa Gin Xaa Xaa Phe Tyr Asn Ala Lys Glu 
15 10 15 

Xaa Leu Cys Xaa Xaa Phe Ser Tyr Gly Gly Cys Arg Ala Lys Arg Asn 
20 25 30 

Asn Phe Lys Ser Trp Xaa Asp Cys Met 
35 40 

<2:0> 209 

<2I1> 132 

<212> DNA 

<213> Artificial 

< ?. 2 0 ^ 

<22 3> synthetic, Table 39 upper strand vg DNA 
<22 0> 

<22 1> mi.sc_f eature 

<222> (57) . , (58) 

< 2 2 3 > n is a , c , q , or t 

<220> 

<22 1> rnisc_f eature 

<222> (66) . . (67) 

<223> n is a, c, g, or t 

< ^ J fj > 

< 22 1> mis cofeature 
<22:> (69) . . (70) 

<223> n is a^ o, g, or t 

<220> 

<22 1> nisc_f eature 

<222> (120) . . (121) 

<.22 3> n is a, c, g, or t 

<400> 209 

cgg:;acgcgg gccctgcmra gcggatrwac agrvktwttt ctacaacgct aaagagnnkc 60 

rgtgcnnknn kttttcgtac ggtggttgcc gtgctaagcg taacaacttt aaatcgtggn 120 

nkg.Ti^tgcat gc 132 

^■2 10> 210 

<2 11.- 61 

<^ 12:- T'lJA 

<2 1 3:^ Artificial 

<2 2?> synthetic, Table 3 9 lower strand vg DNA 



■ 4 1) . . ( 4 2 ) 
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<223> n is a, c, g, or t 
<400> 210 

qccaccaazq gcacgattcg cattgttgaa atttagcacc nnmctaacgt acgcgacctg 60 
c 61 

<210> 211 

<211> 5 3 

<212> PRT 

<2 13 > Artificial 

<220> 

<223> synthetic. Table 40 protein library set #2 BPII2.2 
<400> 211 

Leu Glu Pro Pro Tyr Thr Gly Pro Cys Glu Ala Asp Val Gin Asn Phe 
15 10 15 

Phe Tyr Asn Ala Lys Glu Phe Leu Cys Ser Ala Phe Ser Tyr Gly Gly 
20 25 30 

Cys Arg Ala Lys Arg Asn Asn Phe Lys Ser Trp Gin Asp Cys Met Arg 
35 40 45 

Thr Cys Gly Gly Ala 
50 



. 1 1 > 15 9 
;12> DUA 
<213> Artificial 

<220> 

<223> synthetic. Table 40 DNA set #2 BPII2.2 

<400- 212 

crcgagccgc catatactgg gccctgcgag gcggatgttc agaatttttt ctacaacgct 60 
aiaqagtrtc tgtgctctgc tttttcgtac ggtggttgcc gtgctaagcg taacaacttt 120 
aaat'r,gtggc aggattgcat gcgtacctgc ggtggcgcc 159 

210.^ 213 

: 1 1 :> 3 6 

2 12:- PRT 

2 13:> Artificial 

2:3> synthetic, Table 41 proetin library set #2 of BPII2 . 3 

2 21:- r^.isc feature 
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2 21> mis 2_f eature 

222- (6) . . (6) 

^2j3> Xaa can be any naturally occurring amino acid 

':220:> 

''222 > misc_f eature 

<222> (12) . . (12) 

''22 3:> I'laa can h^e any naturally occurring amino acid 
< ■ 2 2 C) > 

<22 1> mis cofeature 

<222> (16) , . {1^':) 

<223> Maa can be any naturally occurring amino acid 
<220> 

<'2 2 1> mi sc__f eature 

<222> (22) . . (22) 

<223> Maa can r^e any naturally occurring amino acid 
^ 2 2 > 

<22 I> misc_f eature 

<'222> (24) . . (24) 

<223> Maa can t^e any naturally occurring amino acid 
<220> 

<22 1> misc_f eature 

<222> (27) . . (27) 

<223> Maa can be any naturally occurring amino acid 
<220> 

<2 2 1> mi sc_f eature 

<222> (29) . . (29) 

'':22 3:* :-:aa can be any naturally occurring am.ino acid 

<r 420;> 213 

Leu Glu Pro Xaa Tyr Xaa Gly Pro Cys Glu Ala Xaa Val Gin Asn Xaa 
5 10 15 



Phe Tyr Asn Ala Lys Xaa Phe Xaa Cys Ser Xaa Phe Xaa Tyr Gly Gly 

20 25 30 



Cys Arg Ala Lys 
35 



■10:^ 214 
■11> 117 



01 lA 

Artificial 



synthetic, Table 41 upper strand vg E»NA 



n_sc_f eaiure 
M2) . . (4 3) 
11 is a, z , q , or t 
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- . 1 > 


mi s G 


feat lire 






' ;j J 2 > 










■:j j3> 


n is 


a, c, g. 


or 


t 


" 2 2 0 > 










■ ^ ^ 1 > 


mi s c 


feat lire 










- \ o o ; 






'2 2 3 > 


n is 








V 2 2 0 > 
-221> 


mi sc 


feature 






':22 2 > 


(93) 


~. (94) 






:22 3> 


n is 


a, c, g, 


or 


t 



<4no> 214 

cgagcctgct cgagccgvmg tatvmggggc cctgcgaggc gnnkgttcag aattdkttct 60 
acaacgccaa gvagtttntk tgctctnnkt ttnnktacgg tggttgccgt gctaagc 117 



<2l''j> 215 

<211> 67 

<212> DNA 

<"2I3> Artificial 

<:2 2 0> 

<223> synthetic. Table 41 lower strand vg DNA 



<220> 

<22 1> misc_f eature 

<222> (20) . . (20) 

<22 3> n is a, c, g, or t 



^:22 1 > misc_f eature 

<222> (29) . . (30) 

<;2 2 3> n is a, c, g, or t 

';2 2 ;')> 

<22 1> mi sc_f eature 

<222> (35) . . (36) 

<22 3> n is a, c, g, or t 



-'4 00> 215 

gatqttgcgg ttcbtcaaan amacgagann maaannmatg ccaccaacgg cacgattcgc 60 
caccggc 67 



PRT 

Art i f icial 



:22:-,- synthetic. Table 42 protein from set #2 BPII2 . 3 
:40C> 216 

.eu Glu Pro Glu Tyr Gin Gly Pro Cys Glu Ala Ala Val Gin Asn Trp 
5 10 15 
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Gin Phe Met Cys Ser Leu Phe His Tyr Gly Gly Phe Tyr Asn Ala Lys 
20 25 30 



Cys Arg Ala Lys Arg Asn Asn Phe Lys Ser Trp Gin Asp Cys Met Arg 
35 40 45 

Thr Cys Gly Gly Ala 

50 

<210> 217 
<211> 159 
<212> DNA 
<213> Artificial 

<220> 

<223> synthetic, Table 42, DNA from set #2 of BPII 2.3 
<400> 217 

i::tcgagccgg agtatcaggg gccctgcgag gcggctgttc agaattggtt ctacaacgct 60 
aaacagt^ta tgtgctctct ttttcattac ggtggttgcc gtgctaagcg taacaacttt 120 
aaatcgtggc aggattgcat gcgtacctgc ggtggcgcc 159 

<210> 213 

<211> 53 3 

<212> DNA 

<213> Artificial 

<2 2'J > 

<213> synthetic, pbd modl4, Table 101a 



-:4 


00 > 2 13 
att cgagc 


t cggtacccg 


gggat 


cct ct 


agagt cggct 


t tacacttta 


tgcttccggc 


60 


t c 


'"jtat aarg 


tgtggaattg 


tgagc 


get ca 


caat tgagct 


caggaggctt 


actatgaaga 


120 


aa 


tctctggt 


tcttaaggct 


agcgt 


tgctg 


tcgcgaccct 


ggtacctatg 


ttgtccttcg 


130 




cgtccgga 


tttctgtctc 


gagcc 


accat 


acactgggcc 


ctgcaaagcg 


cgcatcat cc 


240 




tatttc'a 


caat get aaa 


gcagg 


cctgt 


gccagacctt 


t gt atacggt 


ggrtgccgtg 


300 


ct 


aag z;gt a .3. 


caact t t aaa 


tcggc 


cgaag 


attgcatgcg 


t acctgcggt 


ggcgccgctg 


360 


a a 


ggtga-iga 


tccggccaag 


gcggc 


cttca 


attctctgca 


agcttctgct 


accgagt at a 


420 




(■^(^t rac gc 


gtgggccatg 


gcgg- 


ggt ta 


tcgttggcgc 


taccat cggg 


atcaaactgt 


4 80 




aagaa'jtr 


t act tcgaag 


gcgtc 


ttaat 


gat agggtt a 


ccagtct aag 


cccgcctaat 


54 0 




gcgggctt 


tttttttatc 


gagac 


ctgca 


ggcatgcaag 


ctt 




583 



''2 1i;> 219 

'.:2 11> 53 4 

-:2 12~> D^^A 
• : Art 1 f i cr c 
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<223> synthetic, Tabie 101b 



<':00> 219 
gaatt cgagc 


t cggtacccg 


gggat octet 


agagtcggct 


tt acact tta 


tgcttccggc 


60 


t cgtataatg 


t gt ggaat tg 


tgagc 


get ca 


caattgagct 


cagaggctta 


ctatgaagaa 


120 


atctctggtt 


ct taaggcta 


gcgt^ 


gctgt 


cgcgaccctg 


gtacctatgt 


tgt ccttcgc 


180 


tcgtccggat 


t tctgt ct eg 


agccaccata 


cactgggccc 


tgcaaagcgc 


gcatcatccg 


240 


ctatttctac 


aatgctaaag 


caggcctgtg 


ccagaccttt 


gt at acggt g 


gttgccgtgc 


300 


taagcgtaac 


aacttt aaat 


cggccgaaga 


ttgcatgcgt 


acctgcggtg 


gcgccgct ga 


360 


aggtgatgat 


ccggccaagg 


cggcc 


ttcaa 


ttctctgcaa 


gcttctgcta 


ccgagtatat 


d 9 n 

4 ^1 U 


tggttacgcg 


tgggccatgg 


tggtggttat 


cgttggrgct 


accat cggga 


t caaactgtt 


480 


caagaagt t t 


actt cgaagg 


cgt ct t aat g 


atagggrtac 


cagtctaagc 


ccgcct aatg 


540 


agcgggctrt 


trttttatcg 


agacc 


t gcag 


gt cgaccggc 


atgc 




584 


<210> 220 
<211> 132 
<212> PRT 
<213> Arti 


f icial 


















<220> 

<223> synthetic. Table 102a protein 








<400> 220 




















Phe Met Lys 
1 


Lys Ser 
5 


Leu Val 


Leu 


Lys 


Ala Ser 
10 


Val Ala Val 


Ala Thr 
15 




Leu Val Pro 


Met Leu 
20 


Se 


r Phe 


Ala 


Arg 

25 


Pro Asp 


Phe Cys Leu 
30 


Glu Pro 




Pro Tyr Thr 
35 


Gly Pro 


Cys Lys 


Ala 
40 


Arg 


He He 


Arg Tyr Phe 
45 


Tyr Asn 




Ala Lys Ala 
50 


Gly Leu 


Cys Gin 
55 


Thr 


Phe 


Val Tyr 


Gly Gly Cys 
60 


Arg Ala 




Lys Arg Asn 
65 


Asn Phe 


Lys Ser 
70 


Ala 


Glu 


Asp Cys 
75 


Met Arg Thr 


Cys Gly 
80 




Gly Ala Ala 


Glu Gly 
85 


Asp Asp 


Pro 


Ala 


Lys Ala 
90 


Ala Phe Asn 


Ser Leu 
95 




Gin Ala Ser 


Ala Thr 

100 


Gl 


u Tyr 


He 


Gly 
105 


Tyr Ala 


Trp Ala Met 
110 


Val Val 




V a J- lie \' a j. 

115 


Gj_y A_La 


T n 


r 1 _L e 


G 1 y 
120 


lie 


Lys ^ e u 


r n e lj y s ^ y s 
125 


P n e Thr 
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Ser Lys Ala Ser 
130 



<210> ■^■^1 
<211> 55 6 
<212> oriA 
<213> Artificial 










<220> 

<223> synthetic. Table 102a DNA 








<400> 221 
ggat cctcta 


gagt cggctt 


tacactttat 


gcttccggct 


cgtataatgt 


gtggaattgt 


gagcgctcac 


aattgagctc 


aggaggctt a 


ctatgaagaa 


at ctctggtt 


cttaaggct a 


gcgttgctgt 


cgcgaccctg 


gtacctat gt 


tgt cctt cgc 


tcgtccggat 


ttctgtctcg 


agci::accat a 


cactgg gccc 


tgcaaagcgc 


gcat catccg 


ctatttctac 


aat gctaaag 


ca^gcctgtg 


ccagaccttt 


gt atacggtg 


gtt gccgtgc 


t aagcgt aac 


aacttt aaat 


cggccgaaga 


t tgcatgcgt 


acctgcggtg 


gcgccgctga 


aggtgatgat 


ccggccaagg 


cggccttcaa 


ttctctgcaa 


gcttctgcta 


ccgagtatat 


tggttacgcg 


tgggccatgg 


tggtggt^at 


cgttggtgct 


accatcggga 


t caaactgtt 


caagaagttt 


acttcgaagg 


cgtcttaatg 


atagggttac 


cagt ctaagc 


ccgcctaatg 


agcgggcttt 


ttttttatcg 


agai::ctgcag 


gcatgc 











<2'L0> 222 

<2L1> 132 

<2:2> PRT 

<213> Artificial 

<220> 

<223> synthetic. Table 102b protein 
<';00> 222 

Pne Met Lvs Lys Ser Leu Val Leu Lys Ala Ser Val Ala Val Ala Thr 
15 10 15 



Lou Val Pro Met Leu Ser Phe Ala Arg Pro Asp Phe Cys Leu Glu Pro 

20 25 30 



?r:) Tyr Tnr Gly Pro Cys Lys Ala Arg lie lie Arg I'yr t^he lyr Asn 
3 5 4 0 4 5 



Lys Ala Gly Leu Cys Gin Thr Phe Val Tyr Gly Gly Cys Arg Ala 
50 55 60 



Ly^; Arg Asn Asn Fht; Ly^^ Str Ala Glu A^^p Cys Met Arg Tnr Cys OJ-y 
65 70 ^ 75 80 
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60 
120 
180 
240 
300 
360 
420 
480 
540 
556 



Laciner7L.ST25,txt 



Gly Ala Ala Glu Gly Asp Asp Pro Ala Lys Ala Ala Phe Asn Ser Leu 
85 90 95 



f^ln Ala Ser Ala Thr Glu Tyr lie Gly Tyr Ala Trp Ala Met Val Val 
100 105 110 



Val lie Val Gly Ala Thr lie Gly lie Lys Leu Phe Lys Lys Phe Thr 
115 120 125 



Ser Lys Ala Ser 
130 



<210> 223 

<211> 563 

<212> d:ia 

<213> Artificial 
<220> 

<223> synthetic, Table 102b DNA 

<400> 223 



ggatcctcta 


gagtcggctt 


tacactttat 


gcttccggct 


cgtataatgt 


gtggaattgt 


60 


gagcgctcac 


aattgagctc 


agaggcttac 


tat gaagaaa 


tctctggttc 


ttaaggct ag 


120 


cgttgcttgtc 


gcgaccctgg 


t acctatgtt 


gt cctt eg zt 


cgtccggatt 


t ct gt ctcga 


180 


gc za zcatac 


ac^gggccct 


gcaaagcgcg 


cat catccgc 


tatttctaca 


atgctaaagc 


240 


aggcctgtgc 


cagacct ttg 


t atacggtgg 


ttgccgtgct 


aagcgtaaca 


actttaaatc 


300 


ggccgaaga": 


tgcatgcgta 


cctgcggt gg 


cgccgctgaa 


ggtgatgat c 


cggccaaggc 


360 


ggcctt caa^ 


t ctctgcaag 


ct tctgct ac 


cgagtat att 


ggttacgcgt 


gggccatggt 


420 


ggcggttatc 


gtt:ggtgcta 


ccatcgggat 


caaactgt tc 


aagaagttta 


cttcgaaggc 


480 


gtcctaatga 


ta gggttacc 


agtctaagcc 


cgcctaat ga 


g ::gggctt tt 


tttttatcga 


540 


gacctgcagg 


t cga 3cggca 


tgc 








563 



<210> 224 

-'211.> 132 

<212> PRT 

-.213.* Artificial 

'■220 

•■■:223> synthecic, Table 103 protein 

-::4 jO. ■ 224 

Phe Met Lys lys Ser Leu Val Leu Lys Ala Ser Val Ala Val Ala Thr 
1 5 10 15 



Leu Vdl ?r cj I'Ir;t Leu Ser Phe Ala Arg Fro Asp Fh^ Cys Leu Glu Fro 
20 25 30 
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Pro Tyr Thr 
35 



Gly Pro Cys Lys Ala Arg lie lie 
40 



Arg Tyr Phe Tyr Asn 
45 



Ala Lys Ala 
50 



Gly Leu Cys Gin Thr Phe Val Tyr 
55 



Gly Gly Cys Arg Ala 
60 



Lys Arg Asn 
65 



Asn Phe Lys Ser Ala Glu Asp Cys 
70 75 



Met Arg Thr Cys Gly 
80 



Gly Ala Ala 



Glu Gly Asp Asp Pro Ala Lys Ala 
85 90 



Ala Phe Asn Ser Leu 
95 



Gin Ala Ser 



Ala Thr Glu Tyr lie Gly Tyr Ala 

100 105 



Trp Ala Met Val Val 
110 



Val He Val 
115 



Gly Ala Thr He Gly He Lys Leu 
120 



Phe Lys Lys Phe Thr 
125 



Ser Lys Ala Ser 
130 

<210> 225 

<211> 526 

<212> DriA 

<213> Arrificial 



<22 3> synthetic, Table 103 DNA 



<4 0 0 
qgct 


> 22 5 
ttacao 


tttatgcttc 


cggctcgtat 


aatgtgtgga 


attgtgagcg 


ctcacaatt g 


60 


agct 


caggag 


gctt act atg 


aagaaatctc 


tggtt cttaa 


ggct agcgtt 


gctgtcgcga 


120 




ggtacc 


tatgttgtcc 


t tcgctcgtc 


cggatt tctg 


tctcgagcca 


ccatacactg 


130 


ggcc 


ct gcaa 


agcgcgcat c 


at ccgct at t 


t eta caatgc 


taaagca ggc 


ctgtgccaga 


240 


c ::t t 


"-grata 


eg 5t got tgc 


cgt gctaagc 


gt aa raact t 


taaarcggcc 


gaagat t gca 


300 


tgcg 




cggtggcgcc 


gctgaaggtg 


atgatccggc 


caaggcggi^c 


ttcaat tctc 


360 


.'Cuagct^c 


tg :::taccgag 


tatattggtt 


acgcgtgggc 


catggtggtg 


gttatcgttg 


420 


q\ gc 


taC'::ar 


cgg(gat caaa 


ctgtt caaga 


agtttacttc 


gaaggcgtct 


taatgatagg 


4 80 


gr-a 


(rcag-:c 


t aagcccgcc 


t aat gagcgg 


gcttttrrtt 


tatcga 




526 




22 6 

6t 

DMA 

Artificial 
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''223> oiigo #801 Table 104-105 



<40Q> 226 

qgctttacac tttatgcttc cggctcgtat aatgtgtgga attgtgagcg ctcacaattg 



60 



agctcagg 



68 




227 

67 

DlIA 




Artificial 



<220> 
^223> 



oligo #802 Table 104-105 



<^4 00> 227 

aggcttacta tgaagaaatc tctggttctt aaggctagcg ttgctgtcgc gaccctggta 



60 



cct atgt 



67 



<210> 228 

<^211> 70 

<212> DNA 

<213> Artificial 

<220> 

<223> oligo #803 Table 104-105 
<400> 228 

tgtccttcgc tcgtccggat ttctgtctcg agccaccata cactgggccc tgcaaagcgc 60 
gca'_catccg "7 0 



-'212> DUA 

<2 13> Artificial 

<220> 

<223> oligo #804 Table 104-105 
<4 00> 22 9 

ctatttctac aatgcraaag caggcctgtg ccagaccttt gtatacggtg gttgccgtgc 60 
taagcgt 67 



<-210:-> 230 

<2:i:> 7 6 

<-.:2 12.^ DUA 

<2 1 3.* Artificial 

''220:.> 

^':223> oligo #805 Table 104-105 
':4 00> 23:) 

aacaacttta aatcggccga agattgcatg cgtacctgcg gtggcgccgc tgaaggtgat 60 
gat^cggcca aggcgg 7 6 




67 
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- 210 > 231 

-211:- fjl 

<212> DlIA 

<213 - Artificial 



:2iJ 
.' 2 -* 



ligc. #806 Table 104-105 



-r^OO:' 231 

cctt caat t c t ctgcaagct tctgctaccg agtatattgg ttacgcgtgg gccatggtgg 60 
r ggt -at 67 

<210> 232 
<211> 69 

<212> di:a 

<213> Artificial 
^ 2 2 0 > 

':223> cligc> #807 Table 104-105 
<400> 232 

cgtt ggtcct acca^cggga tcaaactgtt caagaagttt acttcgaagg cgtcttaatg 60 
atagggtta ^59 

<210> 233 

<211> 38 

<212> 2:UA 

< 2 13> Art i f icial 

2 2 L! > 

'■-222 > cligo #808 Table 104-105 
<4 00> 2 33 

ccaatctaag cccgcctaat gagcgggctt ttttttta 38 



<210> 234 

<211> 2 9 

<212> DtJA 

- 213 > Ar-: if icial 



■ l^go #810 Table 104-105 



^. cga^.aaaaa aaaagcccgc tcat"caggc 3 9 



-'llL) - 2 35 

-'2 11 ' *:.9 

•■:2 12.- u[IA 

■::2 13 > Artif icial 

-223^ olig^ #311 Table 104-105 

■':40 235 

gggct^agac tggcaaccct atcat::aaga cgccttcgaa gcaaact:_cL tgaacagrtc 



gat:: 
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236 


<- ^ 1 1 > 




-'212 > 


DNA 


-:213 > 


Art i f icial 


-■:220.> 






oligo #812 Table 104-105 




236 


gqtagcacca acgataacca ccaccatggc 


agctt 




<210> 


237 


<211 > 


76 


<212> 


DIJA 


<^2i:v.> 


Artificial 


<220> 




<223v 


oligo #813 Table 104-105 


< 4 0 0 > 


237 


gcagaga 


att gaaggccgcc ttggccggat 


gcatgcaatc ttcggc 


<210> 


238 


<211> 


67 


<212> 


DIJA 


< 2 1 3 /• 


Artificial 




oligo #814 Table 104-105 


- 40C> 


238 


cgai tta 


aag ttgttacgct tagcacggca 


tgc^tta 


<'21 0> 


239 


<'211.> 


72 


<2 12,> 


01] A 


<:2 13.' 


Artificial 


<'223.- 


oligo #815 Table 104-105 




239 


ccattgt 


aga aatagcggat gatgcgcgct 


cagaaat 


ccg ga 


' ' 2 1 . * 


24 0 




65 




DMA 




Ar::i f rcral 



60 
65 



60 
76 



60 
67 



60 
72 
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^:223." oligo #816 Table 104-105 

cgagcgaagg acaacatagg taccagggtc gcgacagcaa cgctagcctt aagaaccaga 60 



gattt 



-■r2:0> 


241 


<::ii> 


68 


<:jl2> 


DIJA 


'r:i3> 


Artificial 


<2 2 0> 




< J 2 3 > 


oligo #817 


<4 0 0> 


241 



65 



c-ctcatagra agcctcctga gctcaattgt gagcgctcac aattccacac attatacgag 60 



coggaago 68 

<210> 24 2 

<2I1> 15 

<212> DNA 

<213> Artificial 

<2 2 0> 

<223> synthetic 802:812 junction 
<4 00> 242 

aggcttacta tgaag 15 

<210^' 243 

':212> [jUA 

<213> Artificial 



13 



<223> synthetic 803:816 junction 

<4 00> 243 
tgtccttcgc teg 

< 2 1 1 J > 2 4 4 

'■''212> 01 lA 

•■-2 13> Artificial 

• :2 2 Cc- 

<:2 2 3> synthetic 804:815 junction 
''.h'J'j'.' J 4 4 

ctatttctac aatgc 15 



:::.> 15 

. :2> DNA 
13:-' Artj-ftcial 
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':223- synthetic 805:814 junction 

<4 0n^ 24 5 
aacaacttta aatcg 



L I0> 24 6 

<2i:> 15 

^2 12> DNA 

< 2 1 2 : > Ar t i f ici a 1 

<220> 

<223> synthetic 806:813 junction 

<4 00> 24 6 

ccttcaattc tctgc 15 

<210 > 24 7 

<211> 13 

^212.> rilJA 

<2 13 > Artificial 

^'.2 2 0 > 

<223> synthetic 807:812 junction 

<400> 247 

cctrggtgct acc 1 3 

<210> 248 

<212> 13 

<212> DUA 

<213.> Artificial 

2 2 C' > 

<:22 3-> synthetic 808:811 junction 

-'';0 0> 24 8 

ccagtctaag ccc 13 



<210> 24 9 

<211> 23 

<212> ?RT 

<2 1 3 > Art i f icial 

<' 2 2 0 > 

'■:22 3> PhoA signal 
•■:400> 249 

Met Lys Gin Ser Thr lie Ala Leu Ala Leu Leu Pro Leu Leu Phe Thr 
15 10 15 



Pro Val Thr Lys Ala Arg Th: 
20 



':21 3 ' A.rtif icial 

?aae 100 



Ladner7L, ST25 . txt 



<220> 

<'223;> MalE signal 
<400> 250 

M.-'* Lys lie Lys Thr Gly Ala Arg lie Leu Ala Leu Ser Ala Leu Thr 
15 10 15 



Thr Met Met Phe Ser Ala Ser Ala Leu Ala Lys 
20 25 



<210> 251 
<211> 24 
<212 
<213 



> PRT 

> Artificial 



<':220> 
2 2 .?. > OitlP F signal 

<400> 251 

Met Met Lys Arg Asn lie Leu Ala Val lie Val Pro Ala Leu Leu Val 
15 10 15 



Ala Gly Thr Ala Asn Ala Ala Glu 
20 





210 


> 


252 




211 


> 


25 




1 2 


> 


PRT 


< 


213 


> 


Art 



<220> 

<^ 22 3> Bla signal 
<400> 252 

Met Ser lie Gin His Phe Arg Val Ala Leu lie Pro Phe Phe Ala Ala 
15 10 15 



Phe Cys Leu Pro Val Phe Ala His Pro 
20 25 



■210^ 253 

211> 27 

■212> PRT 

■■ 2 1 3 .> /\r t i f i c i a 1 



lamB si ::Tnal 



r-^et Met lie Thr Leu Arg Lys Leu 
1 5 



Pro Leu Ala Val Ala Val Ala Ala 
10 15 



Ladner7L . ST2 5 . txt 
Gly Val Met Ser Ala Gin Ala Met Ala Val Asp 
20 25 



<2I0> 254 

<211> 22 

<212> ?RT 

<213> Artificial 

<22 0> 

<223> Lpp signal 
<4 00> 254 

Met Lys Ala Thr Lys Leu Val Leu Gly Ala Val lie Leu Gly Ser Thr 
5 10 15 



^eu Leu Ala Gly Cys Ser 

2 0 



<210> 255 

<21I> 23 

<212> PRT 

<213> Artificial 



<22 3> gpIII signal 
<400> 255 

Me:: Lys Lys Leu Leu Phe Ala lie Pro Leu Val Val Pro Phe Tyr Ser 
5 10 15 



His Ser Ala Glu Thr Val Glu 
20 



<210> 256 

<211> 21 

<212> PRT 

<213> Artificial 

<220> 

<223> gpIII-BPTI signal 
<4 00> 2 56 

Met Lys Lys Leu Leu Phe Ala lie Pro Leu Val Val Pro Phe Tyr Ser 
15 10 15 



uly r-.ia Arg Pro Asp 
20 



^'llO 257 

<:211> 2 8 

^212:-' PRT 

v2 13;^ Artificiaj 
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^.223> gpVIII signal 
<4 0 0> 2 51 

Met Lys Lys Ser Leu Val Leu Lys Ala Ser Val Ala Val Ala Thr Leu 
1 5 10 15 



V-^i Pro Met Leu Ser Phe Ala Ala Glu Gly Asp Asp 
20 25 



<210> 258 

< 2 : 1 > 2 6 

<2i2> PRT 

<213> Artificial 

<2 2 0> 

<223> gpVIII-BPTI signal 

00> 258 

Met Lys Lys Ser Leu Val Leu Lys Ala Ser Val Ala Val Ala Thr Leu 
1 5 10 15 



Val Pro Met Leu Ser Phe Ala Arg Pro Asp 
20 25 



<210> 259 

<2: :> 2 8 

<212> PRT 

^:21 3> Artificial 

^.':23> gpVIII ' signal 
<4 00> 259 

Met Lys Lys Ser Leu Val Leu Leu Ala Ser Val Ala Val Ala Thr Leu 
5 10 15 



:i Pro Met Leu Ser Phe Ala Ala Glu Gly Asp Asp 
20 25 



:l!:> 260 

:::> L302 

■ 12> DNA 

: 1 ':> Artificial 



rable 10 9 Mb gene III 



<4-"' "■> 2 60 

gt:gaaaaaat tattattcgc aattccttta gttgttcctt tcrattctca ctccgctgaa 60 

a^tcttgaaa gttgtttagc aaaaccccat acagaaaatt catttactaa cgtctggaaa 120 

C'ac'^'acaaaa ctttagatcg ttacgctaac tatgagggtt gtctgtggaa tgccacaggc i-riu 

gttgtagttt gtactggtga cgaaactcag tgttacggta catgggtrcc tattcggctt 240 
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gctat^cctg aaaatgaggg tggtggctct gagggtggcg gttctgaggg tggcggttct 300 

gagggtggcg gtactaaacc tcctgagtac ggtgatacac ctattccggg ctatacttat 360 

atcaaccctc tcgacggcac ttatccgcct ggtactgagc aaaaccccgc taatcctaat 420 

cctrcrcttg aggagrctca gcctcrtaat actttcatgt ttcagaataa taggttccga 480 

aataggcagg gggcatitaac tgrttatacg ggcactgtra ctcaaggcac tgaccccgtt 54 0 

aaaacrtatr accagracac tcctgtatca tcaaaagcca tgtatgacgc ttactggaac 600 

ggtaaattca gagactgcgc ttrccattct ggctttaatg aggatccatt cgtttgtgaa 660 

tatcaaggcc aatcgtctga cctgcctcaa cctcctgtca atgctggcgg cggctctggt 720 

ggtggttctg gtggcggctc tgagggtggt ggctctgagg gtggcggttc tgagggtggc 78 0 

ggctctgagg gaggcggttc cggtggtggc tctggttccg gtgattttga ttatgaaaag 840 

a^ggcaaacg ctaataaggg ggctatgacc gaaaatgccg atgaaaacgc gctacagtct 900 

gacgctaaag gcaaacttga ttctgtcgct actgattacg gtgctgztat cgatggtttc 960 

artggtgacg tttccggcct tgctaatggt aatggtgcta ctggtgattt tgctggctct 1020 

aattcccaaa tggctcaagt cggtgacggt gataattcac ctttaatgaa taatttccgt 1030 

caatatttac cttccctccc tcaatcggtt gaatgtcgcc cttttgtctt tagcgctggt 1140 

aaaccatatg aattttctat tgattgtgac aaaataaact tattccgtgg tgtctttgcg 1200 

rttcttttat atgttgc^ac ctttatgtat gtattttcta cgtttgctaa catactgcgt 1260 

aataaggagt cttaat::atg ccagttcttt tgggtattcc gt 1302 

<210> 261 
<211> 22 
<212> ?RT 
<213> Artificial 

< 2 2 0 > 

<223> synthetic cleavage site of wild-type pIII, Table 110(A) 
<4 00> 2 61 

Mot Lys Lys Leu Leu Phe Ala lie Pro Leu Val Val Pro Phe Tyr Ser 



His Ser Ala Glu Thr Val 
20 

<210> 2 62 

'■:211x 6 6 

':212> jNA 

<21 :>> Artificial 

' z ' r^^->~ ' o ^ b ^ e 1 1 0 ( i-^ ) 
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<4 00.> 262 

gC'jaaaaaat tattattcgc aattccttta gttgttcctt tctattctca ctccgctgaa 60 
actgtt 66 



:2:0 
:2 11 



263 
PRT 

Artificial 



<2 2n.> 

<223-- synthetic cleavage site of modified pIII, Table 110(B) 
<4 00> 2 63 

Met Lys Lys Leu Leu Phe Ala lie Pro Leu Val Val Pro Phe Tyr Ser 
15 10 15 



Gly Ala Ala Glu Thr Val 
2 0 



<2 


L (J > 


264 




<2 


11> 


66 




<2 


12 > 


DMA 




<; 2 


12> 


Artif i 


-ial 


<2 


20> 






<2 


2 3 > 


synthe 


zic DNA 


<.4 


fi (J ;> 


264 






gaaaaaat ta 


-ztattcg 


a c 


tg- t 






<2 


1 0 > 


265 








84 




<2 


12 > 


PRT 






:3> 


Artif i 


-ial 



<2 2 0.- 

<2 2 3> synthetiic protein of Table 111 
<400> 265 

Mot Lys Lys Leu Leu Phe Ala lie Pro Leu Val Val Pro Phe Tyr Ser 
15 10 15 



;Ly Ala Arg Pro Asp Phe Cys Leu Glu Pro Pro Tyr Thr Gly Pro Cys 
20 25 30 



Lys Ala Arg lie lie Arg Tyr Phe Tyr Asn Ala Lys Ala Gly Leu Cys 
3 5 ^40 4 5 



;in Thr Phe Val Tyr Gly Gly Cys Arg Ala Lys Arg Asn Asn Phe Lys 

2 C 5 5 60 



66 
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S-^r Ala Glu Asp Cys Met Arg Thr Cys Gly Gly Ala Gly Ala Ala Glu 
65 70 75 80 



Thr Val Glu Ser 



< 1 1 -J > 2 6 6 
<211> 1230 
■:212.> DHA 
^ 1 3 > /-ir t i f i c i a 1 

<220> 

<223> synthetic Table 111, I I Isp : : bpti : : mautrel II fusion gene 
<400> 266 

tgtttagcaa aaccccatac agaaaattca tttactaacg tctggaaaga cgacaaaact 60 

ttagatcgtt acgctaacta tgagggttgt ctgtggaatg ctacaggcgt tgtagtttgt 120 

actjgtgacg aaactcagtg ttacggtaca tgggttccta ttgggcttgc tatccctgaa 180 

aatgagggtg gtggctctga gggtggcggt tctgagggtg gcggttctga gggtggcggt 24 0 

aoraaacctc ctgagtacgg tgatacacct attccgggct atacttatat caaccctctc 300 

gacggcactt atccgcctgg tactgagcaa aaccccgcta atcctaatcc ttctcttgag 360 

gagtctcagc ctcttaatac tttcatgttt cagaataata ggttccgaaa taggcagggg 420 

gcattaactg tttata^ggg cactgttact caaggcactg accccgttaa aacttattac 480 

cagtacactc ctgtatcatc aaaagccatg tatgacgctt actggaacgg taaattcaga 540 

g^ctgcgctt tccattctgg ctttaatgag gatccattcg tttgtgaata tcaaggccaa 600 

tcgictgacc tgcctcaacc tcctgtcaat gctggcggcg gctctggtgg tggttctggt 660 

ggcggcrctg agggtggtgg ctctgagggt ggcggttctg agggtggcgg ctctgaggga 72 0 

ggcggtrccg gtggtggctc tggttccggt gattttgatt atgaaaagat ggcaaacgct 780 

aataaggggg ctatgaccga aaatgccgat gaaaacgcgc ta^agtctga cgctaaaggc 84 0 

aaa^ttgatt ctgtcg zzaiC tgatracggt gctgctatcg atggtttcat tggtgacgtt 300 

r-2cggccttg ctaatggiaa tggtgc::act ggtgattttg ctggctctaa ttcccaaatg 960 

get c aai^ii^g gtgacggtga taattcacct ttaatgaata atrtccgtca atatttacct 102'1 

t'.:cctcc',":tc aatcggttga atgtcgccct tttgtcttta gcgctggtaa accatatgaa l'!)S'J 

tttt.:;tattg attgtgacaa aataaactta ttcci^tggtg tctttgcgtt tcttttatat 114 'J 

(■r_tcj zcacct ttatgtatgt artttctacg tttgctaaca tactgcgtaa taaggagtct 1200 

taatcatot^c agrtcttttg ggtattccgt 12 3 0 

vllO.-- 267 



r'age 10 6 
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<223,> synthetic protein of Table 112, DNA 



220 > 



CDS 

(96) . , (488) 



<:400:- 267 

ggatccactc cc2:atccccc tgttgacaat taatcatcgg ctcgtataat gtgtggaatt 60 

gtgagcgctc azaattgagc tctggaggaa ataaa atg aag aaa tct ctg gtt 113 

Met Lys Lys Ser Leu Val 
1 5 

Gtt aag get age gtt get gtc gcg acc ctg gta cct atg ttg tec ttc 161 
Leu Lys Ala Ser Val Ala Val Ala Thr Leu Val Pro Met Leu Ser Phe 
10 15 20 

gTt cgt ccg gat ttc tgt etc gag cca eca tac act ggg ccc tgc aaa 209 
A:.a Arg Pro Asp Phe Cys Leu Glu Pro Pro Tyr Thr Gly Pro Cys Lys 
25 30 35 

gcg cgc ate ate cgc tat ttc tac aat get aaa gea gge ctg tge cag 257 
Ala Arg lie lie Arg Tyr Phe Tyr Asn Ala Lys Ala Gly Leu Cys Gin 
40 45 50 

acc ttt era tac ggt ggt tgc cgt get aag egt aae aae ttt aaa teg 305 
Thr Phe Val Tyr Gly Gly Cys Arg Ala Lys Arg Asn Asn Phe Lys Ser 
55 60 65 70 

g^c gaa gat tge atg egt acc tgc ggt gge gee get gaa ggt gat gat 353 
a:.:: Glu Asp Cys Met Arg Thr Cys Gly Gly Ala Ala Glu Gly Asp Asp 

7 5 SO 8 5 

CC4 gee aag gcg gee ttc aat tct ctg caa get tet get acc gag tat 4 01 

Pro Ala lys Ala Ala Phe Asn Ser Leu Gin Ala Ser Ala Thr Glu Tyr 
90 95 100 

att ggt tac gcg tgg gee atg gtg gtg gtt ate gtt ggt get acc ate 44 9 

He Gly Tyr Ala Trp Ala Met Val Val Val He Val Gly Ala Thr He 
105 110 115 

ggg ate aaa ctg ttc aag aag ttt act teg aag gcg tct taatgatagg 498 
Gly :ie Lys Leu Pne Lys Lys Phe Thr Ser Lys Ala Ser 
120 125 130 

gttaceagtc taagcecgce taatgagcgg getttttttt tategagacc tgeaggtcga 558 

cL^.ggcatgc 5 67 

; 0:^ 2tS 

•'211:.^ 121 

"■2 12- PRT 

'■:2 H> Artificial 



synthetic protein of Table 112, DNA 



Met Lys Lys Ser Leu Val ^eu Lys Ala Ser Val Ala Val Ala Thr Leu 
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1 



5 
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10 



15 



Val Pro Met Leu Ser Phe Ala Arg Pro Asp Phe Cys Leu Glu Pro Pro 
20 25 30 

Tyr Thr Gly Pro Cys Lys Ala Arg lie lie Arg Tyr Phe Tyr Asn Ala 
35 40 45 

Lys Ala Gly Leu Cys Gin Thr Phe Val Tyr Gly Gly Cys Arg Ala Lys 
50 55 60 

Arg Asn Asn Phe Lys Ser Ala Glu Asp Cys Met Arg Thr Cys Gly Gly 
65 70 75 80 

Ala Ala Glu Gly Asp Asp Pro Ala Lys Ala Ala Phe Asn Ser Leu Gin 
85^ ^ 90 95 

Ala Ser Ala Thr Glu Tyr lie Gly Tyr Ala Trp Ala Met Val Val Val 
100 105 110 

He Val Gly Ala Thr He Gly He Lys Leu Phe Lys Lys Phe Thr Ser 
115 120 125 

Lys Ala Ser 
130 

<:210> 269 

<211> 550 

<212> DNA 

<213> Artificial 

<2.:o> 

<223> synthetic Table 113 DNA/Protein 
<220> 

<221> CDS 

<j^2> (99) . . (479) 

<4 00> 269 

ggat 3cactc cccatccccc tgttgacaat taatcatcgg ctcgtataat gtgtggaatt 60 

gtgag:;gctc araattgagc tccatgggag aaaataaa atg aaa caa age acg ate 116 

Met Lys Gin Ser Thr He 
1 5 

gca zzc tta ccg tta ctg ttt ac,c cct gtg aca aaa gcc cgt ccg gat 164 
Ala Leu Leu Pro Leu Leu Phe Tnr Pro Val Thr Lys Ala Arg Pro Asp 
10 15 2 0 

ztc zjt czc gai^ cca cca tac act ggg cc:: tgc aaa gcg cqz ate ate 212 
?ne Cys Leu Glu Pro Pro Tyr Thr GLy Pro Cys Lys Ala Arg He He 

2 5 30 35 

cgc cat ticc tac aac gcc aaa gca ggc ctg cgc cag acc ttt gta tac 2 60 
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Arg Tyr Phe Tyr Asn Ala Lys Ala Gly Leu Cys Gin Thr Phe Val Tyr 
40 45 50 

ggt ggt tgc cgt get aag cgt aac aac ttt aaa teg gcc gaa gat tgc 308 
Gly Gly Cys Arg Ala Lys Arg Asn Asn Phe Lys Ser Ala Glu Asp Cys 
5 5 60 65 7 0 

atg cgt acc tgc ggt ggc gcc get gaa ggt gat gat ccg gcc aag gcg 35 6 

Met Arg Thr Cys Gly Gly Ala Ala Glu Gly A.sp Asp Pro Ala Lys Ala 
7 5 3 0 8 5 

gcc ttc aat tct ctg caa get tet get ace gag tat att ggt tac gcg 404 
Ala Phe Asn Ser Leu Gin Ala Ser Ala Thr Glu Tyr He Gly Tyr Ala 
90 95 100 

tgg gcc atg gtg gtg gtt ate gtt ggt get acc ate ggg ate aaa ctg 452 
Trp Ala Met Val Val Val He Val Gly Ala Thr He Gly He Lys Leu 
105 110 115 

ttc aag aag trt act teg aag gcg tet taatgatagg gttaccagtc 4 99 

Phe Lys Lys Phe Thr Ser Lys Ala Ser 
120 125 

taagcccgcc taatgagegg gctttttrrt tatcgagace rgcaggtcga c 550 

<210> 270 

<211> 127 

<212> PRT 

<2 13> Artificial 

<220> 

<223> synthetic Table 113 DNA/Protein 

<4U0> 270 

Met Lys Gin Ser Thr He Ala Leu Leu Pro Leu Leu Phe Thr Pro Val 
15 10 15 

Thr Lys Ala Arg Pro Aso Phe Cys Leu Glu Pro Pro Tyr Thr Gly Pro 
20 ' 25 30 

Cys Lys Ala Arg He He Arg Tyr Phe Tyr Asn Ala Lys Ala Gly Leu 
35 40 45 

C'/s Gin Thr Phe Val Tyr Gly Gly Cys Arg Ala Lys Arg Asn Asn Phe 
50 55 60 

Lys Ser Ala Giu Asp Cys Met Arg Thr Cys Gly Gly Ala Ala Glu Gly 
6'^ 70 75 80 

Asp AsD Pro Ala Lys Ala Ala Phe Asn Ser Leu Gin Ala Ser Ala Thr 
85 90 95 

:;iu Tyr He GLy Tyr Ala Trp Ala Met Val Val Val He Val Gly Ala 
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Thr lie Gly lie Lys Leu Phe Lys Lys Phe Thr Ser Lys Ala Ser 
115 120 125 



<210> 271 

<211-' 1455 

<212.' DNA 

<21 3 > Artificial 

<220.' 

<223 ' synthetic Table 116 DNA/Protein 



<220:' 

<221> CDS 

<222> (1) . . (1452) 

<4 00> 271 

atg aaa aaa tta tta ttc gca att cct tta gtt gtt cot ttc tat tct 48 

Me^ :.y3 Lys Leu Leu Phe Ala lie Pro Leu Val Val Pro Phe Tyr Ser 
1^5 10 15 

ggc gcc cgt ccg gat ttc tgt etc gag cca cca tac act ggg ccc tgc 96 

G^y Ala Arg Pro Asp Phe Cys Leu Glu Pro Pro Tyr Thr Gly Pro Cys 
20 25 30 

aaa gcg cgc ate ate cgc tat ttc tac aat get aaa gea ggc etg tgc 14 4 

Lys Ala Arg lie He Arg Tyr Phe Tyr Asn Ala Lys Ala Gly Leu Cys 
3 5 4 0 4 5 

cag ace ttt gta tac ggt ggt tgc cgt get aag cgt aac aac ttt aaa 192 

Gin Thr Phe Val Tyr Gly Gly Cys Arg Ala Lys Arg Asn Asn Phe Lys 
50 55 60 

teg g::e gaa ga^ rgc atg cgt aee tgc ggr ggc gcc ggc gee get gaa 24 0 

Ser Ala Glu Asp Cys Met Arg Thr Cys Gly Gly Ala Gly Ala Ala Glu 

65 ' 70 " 75 30 

aee get gaa age tgt tta gea aaa ccc eat aea gaa aat tea ttt act 288 

Thr Val Glu Ser Cys Leu Ala Lys Pro His Thr Glu Asn Ser Phe Thr 
85 90 95 

a he gte tgg aaa gae gac aaa ace eta gat cgt tac get aac tat gag 336 

Asn Val Trp Lys Asp Asp Lys Thr Leu Asp Arg Tyr Ala Asn Tyr Glu 
100 105 110 

gee tge etg tgg aat get aea ggc gtt gta gte tgt act gge gae gaa 38 4 

Gly Cys Leu Trp Asn Ala Thr Gly Val Val Val Cys Thr Gly Asp Glu 
115 120 125 

a:.t eaj tgt tac ggt aea tgg gtt cct att ggg ett get aee cct gaa 4 32 

Tnr Gin Cys Tyr Gly Thr Trp Val Pro He Gly Leu Ala He Pro Glu 
130 135 140 

aj-„ gag ggt ggt ggc tct gag ggt gge gge eee gag ggt gge ggt tct 48("^ 

Asn Glu Gly Gly Gly Ser Glu Gly Gly Gly Ser Glu Gly Gly Gly Ser 

14: 150 155 160 

gs'-j ggt gge ggt a zt aaa cct eee gag tac ggt gat a!::a eee att ceg ^2P 

Glu Gly Gly Gly Tnr Lys Pro Pro Glu Tyr Gly Asp Thr Pro He Pro 
165 170 175 



ace eae 



Gl;^' Tyr Thr Tyr j.le Asn 
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185 190 



gag caa aac ccc g::t aat cct aat cct tct ctt gag gag tct cag cct 624 

Glu Gin Asn Pro Ala Asn Pro Asn Pro Ser Leu Glu Glu Ser Gin Pro 

195 200 205 

ctt aat act ttc atg ttt cag aat aat agg ttc cga aat agg cag ggg 672 

Lej Asn Thr Phe Met Phe Gin Asn Asn Arg Phe Arg Asn Arg Gin Gly 

210 215 220 

gca tta act gtt tat acg ggc act gtt act caa ggc act gac ccc gtt 720 

Ala Leu Thr Val Tyr Thr Gly Thr Val Thr Gin Gly Thr Asp Pro Val 

225 230 235 240 

aaa act tat tac cag tac act cct gta tea tea aaa gcc atg cat gac 768 

Lys Thr Tyr Tyr Gin Tyr Thr Pro Val Ser Ser Lys Ala Met Tyr Asp 

245 250 255 

get tac tgg aac ggt aaa ttc aga gac tgc get ttc cat tct ggc ttt 816 

Ala Tyr Tro Asn Gly Lys Phe Arg Asp Cvs Ala Phe His Ser Gly Phe 

260 265 ' 270 

aat gag gat cea etc gtt tgt gaa tat caa ggc eaa teg tct gac etg 8 64 

Asn Glu Asp Pro Phe Val Cys Glu Tyr Gin Gly Gin Ser Ser Asp Leu 

275 280 285 

cct eaa cct cct gtc aat get ggc ggc ggc tet ggt ggt ggt tct ggt 912 

Pro Gin Pro Pro Val Asn Ala Gly Gly Gly Ser Gly Gly Gly Ser Gly 

290 295 300 

gge gge tct gag ggt ggt ggc tct gag ggt ggc ggt tet gag ggt ggc 960 

Gly Gly Ser Glu Gly Gly Gly Ser Glu Gly Gly Gly Ser Glu Gly Gly 

305 310 315 320 

gge tet gag gga gge gge tec ggt ggt gge tet ggt tee ggt gat zzz lOOb 

Gly Ser Glu Gly Gly Gly Ser C-ly Gly Gly Ser Gly Ser Gly Asp Phe 

325 ' 330 335 

gat tat gaa aag atg gea aac get aat aag ggg get atg aec gaa aae 105 6 

Asp Tyr Glu Lys Met Ala Asn Ala Asn Lys Gly Ala Met Thr Glu Asn 

340 345 350 

gee gat gaa aa:: geg eta cag tet gac get aaa gge aaa ctt gat tet 1104 

Ala Asp Glu Asn Ala Leu Gin Ser Asp Ala Lys Gly Lys Leu Asp Ser 

35 5 3 60 " 3 65 

grc get act gae eac gge get get aee gat ggt ttc att ggt gac get 1152 

Val Ala Thr Asp Tyr Gly Ala Ala lie Asp Gly Phe lie Gly Asp Val 

370 375 380 

tee gge ett g^t aat ggt aat ggt get act ggt gat ttt get ggc tet 12 00 

Ser Gly Leu Ala Asn Gly Asn Gly Ala Thr Gly Asp Phe Ala Gly Ser 

385 390 395 400 

aae tec eaa aeg get eaa gee ^gt gae ggt gat aaL tea cct tta atg 12 4 8 

Asn Ser Gin Mee Ala Gin Val Gly Asp Gly Asp Asn Ser Pro Leu Met 

405 410 415 

aae aat tte eg" eaa tat tta ret tee etc cct eaa teg get gaa tgt 1196 

Asn Asn Phe Arg Gin Tyr Leu Pro Ser Leu Pro Gin Ser Val Glu Cys 

4 20 4 25 4 30 

ege czz ttt gte ttt see gee gge aaa eee tet gaa eit zcz att eat 1344 

A.rg Pre Phe Vai Phe Ser Ala Gly Lys Pro lyr Glu Phe Ser lie Asp 

Paae 111 
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440 445 



tgt gac aaa ata aac tta ttc cgt ggt gtc ttt gcg ttt ctt tta tat 1392 
Cys Asp Lys lie Asn Leu Phe Arg Gly Val Phe Ala Phe Leu Leu Tyr 
450 455 460 

gtt gcc acc ttt atg tat gta ttt tct acg ttt get aac ata ctg cgt 1440 
Val Ala Thr Phe Met Tyr Val Phe Ser Thr Phe Ala Asn lie Leu Arg 
4 65 470 4 75 480 

aat aag gag tct taa 1455 
Asn Lys Glu Ser 



<210> 272 

<211> 484 

<212> PRT 

<213> Artificial 

<220> 

<223> synthetic Table 116 DNA/Protein 

<400> 272 

Met Lys Lys Leu Leu Phe Ala lie Pro Leu Val Val Pro Phe Tyr Ser 
1 5 10 15 



Gly Ala Arg Pro Asp Phe Cys Leu Glu Pro Pro Tyr Thr Gly Pro Cys 
20 25 30 



Lys Ala Arg lie lie Arg Tyr Phe Tyr Asn Ala Lys Ala Gly Leu Cys 
35 4 0 4 5 



Gin Thr Phe Val Tyr Gly Gly Cys Arg Ala Lys Arg Asn Asn Phe Lys 
50 55 60 



Ser Ala Glu Asp Cys Met Arg Thr Cys Gly Gly Ala Gly Ala Ala Glu 
65 70 75 80 



Thr Val Glu Ser Cys Leu Ala Lys Pro His Thr Glu Asn Ser Phe Thr 
3 5 90 95 



Asn Val Trp Lys Asp Asp Lys Thr Leu Asp Arg Tyr Ala Asn Tyr Glu 
100 105 110 



.y Cys Leu Trp Asn Ala Thr Gly Val Val Val Cys Thr Gly Asp Glu 
115 120 125 



Thr Gin Cys Tyr Gly Thr Trp Val Pre* lie Gly Leu Ala lie Pro Glu 
130 135 140 



A. -in Glu Gly Gly Gly Ser Glu uly ol>' Gly Ser 3^u Gly Gly Gxy 
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Glu Gly Gly Gly Thr Lys Pro Pro Glu Tyr Gly Asp Thr Pro lie Pro 
165 170 175 



Gly Tyr Thr Tyr lie Asn Pro Leu Asp Gly Thr Tyr Pro Pro Gly Thr 
180 185 190 



Glu Gin Asn Pro Ala Asn Pro Asn Pro Ser Leu Glu Glu Ser Gin Pro 
195 200 205 



Leu Asn Thr Phe Met Phe Gin Asn Asn Arg Phe Arg Asn Arg Gin Gly 
210 215 220 



Ala Leu Thr Val Tyr Thr Gly Thr Val Thr Gin Gly Thr Asp Pro Val 
225 230 235 240 



Lys Thr Tyr Tyr Gin Tyr Thr Pro Val Ser Ser Lys Ala Met Tyr Asp 
245 250 255 



Ala Tyr Trp Asn Gly Lys Phe Arg Asp Cys Ala Phe His Ser Gly Phe 
260 265 270 



Asn Glu Asp Pro Phe Val Cys Glu Tyr Gin Gly Gin Ser Ser Asp Leu 
275 280 285 



Pro Gin Pro Pro Val Asn Ala Gly Gly Gly Ser Gly Gly Gly Ser Gly 
290 295 300 



Gly Gly Ser Glu Gly Gly Gly Ser Glu Gly Gly Gly Ser Glu Gly Gly 
305 310 315 320 



Gly Ser Glu Gly Gly Gly Ser Gly Gly Gly Ser Gly Ser Gly Asp Phe 
325 330 335 



Asp Tyr Glu Lys Met Ala Asn Ala Asn Lys Gly Ala Met Thr Glu Asn 
340 345 350 



Ala Asp Glu Asn Ala Leu Gin Ser Asp Ala Lys Gly Lys Leu Asp Ser 
355 360 365 



Val Ala Thr Asp Tyr Gly Ala Ala lie Asp Gly Phe lie Gly Asp Val 

3 7 0 3 7 5 3 3 Ci 



Ser Gly Leu Ala Asn C-ly Asn Gly Ala Thr Gly Asp Pne Ala Gly Ser 

385 390 395 400 



Asn Ser Met Ala Gin Val Gly Asp Gly Asp Asn Ser rro ^eu Me: 

40o 41j 41c 
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